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SUMMARY

N
{ Research was conducted involving Data Base Management System (DBMS)
f' characteristics for Indications and Warning (I&W). Actions and
f requirements of military intelligence analysts were reviewed, and a set of
:E; six scenarios were prepared to serve as a basis for computer simulation

studies.

M
-
:{ The Database Highorder Interactive Language (DHIL) was developed for
:i precise representation of the scenarios. A preliminary review of DBMSs
. identified three systems for fu.-ther testing: ADABAS-M, ORACLE, and SEED.
;:: Benchmark tests of the systems were performed, using DEC PDP-11/70
;: equipment under the 1IAS operating system and employing Remote Terminal
«i Emulation Techniques., Difficulties with all three systems were
N encountered, and none may be entirely suitable for the application.
5
4 Keywords:
%)
. o Data Base Management Systems

s o Military Intelligence Analysis

N o  Indications and Warnings
f$ o Computer Simulation

o Remote Terminal Emulation
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This Final Technical Report for the Indications and Warning Data Base
Management System Analysis (Contract No. F30602-80-C~0286) is written to
provide:

a. A summary of tasks undertaken and completed during the course of
the project.

b. Results of experiments and tests performed.

c. Recommendations resulting from experiments, tests, and other S
evaluation procedures. e

The objective of the project was to conduct research involving Data Base
Management System (DBMS) characteristics for Indications and Warning :;:
(I&W). The I&W analysts within the USAF currently do not have a

comprehensive data base of relevant information. Data are stored randomly %y

Antal

.
LI )

in varjous forms and formats. No DBMS aids are employed to assist in

- !'.
! b

storage, retrieval, and analysis, The thrust of this project has been a
first effort to develop I&W DBMS characteristics.

The analysis was performed by Measurement Concept Corporation (Mcz), with 'T':
the assistance of Betac Corporation under subcontract. Five major tasks R

were performed:

(o] A review of various types of intelligence analysis at SAC, :i";:
ADCOM, and DIA to develop the characteristics of the functions
and present operations. In addition, an I&W data base to support
the analyst was designed and a simulation of the data base
was developed.
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o A study of available state-of-the-art DBMS technology which
could be recommended as a testbed DBMS. Three DBMS packages were

selected for benchmark testing.

o Development of testbed software.

o Benchmark testing of the selected DBMSs against such evaluation

factors as data base creation, update, storage and retrieval,

o A recommendation of a DBMS with associated hardware to solve the
I&W problem.

1.2 Summary of Results

Three Data Base Management Systems (DBMSs) were selected for extensive

testing:

o ADABAS-M, an indexed system

(o] ORACLE, a relational system

o] SEED, a network system using CODASYL conventions

Of the three DBMSs tested during this project, ADABAS-M is the undisputed,
in fact, unchallenged winner by measures of efficiency. It loaded faster,
retrieved faster (with the exception of a single test), and it updated
faster. Furthernore, the areas recommended for improvement appear to be

areas in which improvements could be accomplished with relative ease,

Although ORACLE did not compare favorably to ADABAS-M in performance
measures, it is by nature at somewhat of a disadvantage. ORACLE provides
more functional power in its non-procedural language and it supports a
more general and basic data model than does ADABAS=M. In computer
systems, enhanced functional power is almost always achieved at the

expense of additional resource utilization.
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SEED could not be tested as thoroughly as desired. To do so, would have

consumed a disproportionate amount of project labor resources. The effort

required to develop a responsive data base under the CODASYL model of data :;; .
supported by SEED is truly enormous. The model is potentially conducive T
to efficient processing in restricted, stable, well defined enterprises. -
In such cases it would be worth the large design effort. Results during :,>?}{
this project showed that; without custom designed input, SEED is e
prohibitively slow in the initial data base load. A data base design
created with one type of query in mind will not likely support other t s
of queries. The flexibility and expandability of CODASYL data base is
severely limited.

Whatever their relative merits may be, examination of the results of thcse
tests shows that none of the three DBMSs have performance characteristics
required to support I&W systems of the near future, Even the most
efficient of the three, ADABAS-M, cannot be expected to support more than
approximately 25 typical I&W analyst requests per minute. The addition of
data intensive 1inference and decision aid applications, supporting
numerous analysts, will require greater data throughput than can be

supplied by any of the three DBMSs in question.

ADABAS-M would support typical I&W centers of today. ORACLE, because of
its much greater logical power and ease of use, might be preferred for
smaller I&W centers (up to 5 analysts), but it cannot adequately support

the larger ones.,

The I&W centers of the near future will support more analysts, will
support more comprehensive data bases, and will include sophisticated,
data intensive, inference logic applications and decision aids. To
achieve these goals, conventional computer systems will not suffice., What
will be needed is special purpose machinery devoted to the data base task
and serving the host as a peripheral. This machinery must employ parallel
processing (eventually large scale), and some form of multiple channel
data streaming (to avoid mechanical penalties) or multi-btillion byte

non-mechanical memories, preferably also with multiple channel access.
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Such a device is curruantly called a "data base machine", Other devices
which achieve some, but not all, of the characteristics of a data base
machine are so termed. Some are currently commercially available, and
some are in development. The IDM-500 1is a good example of currently
available data base machine technology. In full configuration, it 1is
advertised as increasing data access speeds by a factor of 5 to 10. It
should be benchmarked against the same scenarios performed during this
project to assess its capability to support I&W analysis requirements for
the near term (v 5 years). The IDM may be viewed as a relatively easily
implemented, cost effective stop-gap measure to hold the 1line until true
"multiple instruction, multiple data (MIMD)" machines are realized. An
RADC sponsored MIMD machine, the Gaertner G-471, should be benchmarked
against the scenarios wused in this project to determine its capability to

provide data base support in the mid-to-long term (5-10 years).

Several caveats are noted in the body of this report, of which the
following are most signficant:

(<] In accordance with the terms of the contract, a DEC PDP-11/70
minicomputer under the IAS operating system, with two RP06 disk drives,
was used for all experimentation. A more powerful central processor, a
different operating system, and additional storage capacity would greatly

improve performance characteristics for all systems tested.

o Problems with the implementation of ADABAS~-M have led the vendor
to withdraw the system from further sale, When and if this product is
substantially modified and returned to the mariet, it should bDe

reconsidered for possible recommendation.

o Errors and limitations in the SEED implementation may reflect
the need to modify this system for operation under IAS. Performance under

another operating system could be considerably more reliable,

o

.
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0 The version of ORACLE wused for testing was 2.3. During the ’157{
course of the project, a new version, ORACLE 3.0, was introduced but not 1
tested. If the vendor's claims for improved performance are borne out in = >.¢

practice, the recommendation of ORACLE as the basis for an I& analysis
system would be strengthened.

o In accordance with the emphasis in the SOW on the relational
data model, some bias toward this model existed throughout the design of
the data base. If this emphasis were not justified, there may have been an
unfair bias against SEED, which used a distinctively different data model.

0 In particular, for applications in which the structure of the o
data base does not change frequently, and where the emphasis is placed on PO
simple, routine queries, the greater efficiency of SEED could make it the

system of choice. A
Development of a testbed system for evaluation of selected DBMSs has el
provided RADC with an extensive hardware/software configuration for ﬁ:i?i.
further testing and evaluation of tools and materials for the support of t;”:

intelligence analysis. Among the products developed and delivered to RADC .
are the following: 121.

o Scenarios representing detailed activities of intelligence

analysts in their use of a projected DBMS.

o Comprehensive specifiications of an I&W data base to support the .
oA
scenarios. g '-:-».g._.!
e
o A simulated I&W data base for use in tests and cvaluation. 1373}f
o
o Detailed specifications for the Database Highorder Interactive L
Language (DHIL) for representing I&W scenarios. :;E
N
o Support programs to assist in translating from DHIL into ' L
applications programs for the DBMSs. R,
1=5 -'- ot
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o Control programs for scheduling and monitoring performance of : :
the scenarios. j;n?:;
e

o A complete Libyan Crisis scenario for research into analyst -
performance, 5;; ‘
o Software to generate maps and other displays for use in ’#f;ii

demonstrations of system operation.

1.3 Project References
o Statement of Work for I&W Data Base Management Systems Analysis,

PR No. I-0-4467, Rome Air Development Center, Griffiss Air Force
Base, New York, 14 Jan. 1980; Amendment No. 1, 14 Aug. 1980.

o I&W Data Base Management System Analysis: Technical Proposal,
T April 1980.

o Working Paper: I&W Products, March 1981.

0 I&W Data Base: DHIL [Database Highorder Interactive Language],
Seript Syntax and Definition, 8 April 1981.

o Functional Analysis in Support of I&W Data Base Management
System Analysis, 15 May 1981.

o DBMS Selection Study, June 1981.

o Conceptual I&W Data Base Specification, 15 June 1981,

o Initial DBMS Evaluation, 29 June 1981.
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Conceptual I&W Data Base Specification (modification of the 15
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Data Base Specification, July 1981, CDRL A0O2.

General Purpose Monitor: Functional Description, Contract no.
F30602-80-C-0277, July 1981.

I&W Data Base Management System Analysis: Test Data Base
Specification Plan, 4 August 1981.

Experimental Application of Data Base Specification Procedures
to the I&W Data Base, 21 August 1981,

Application of Data Base Specification Procedures of the I&W
Data Base Data Generation, 30 Sept. 1981.

I&W Data Base Management Systems Analysis Project: Measurement
Concept Corporation Configuration Management Plan, November

1981,

I&W Data Base Management Systems Analysis Project: Benchmark
Test Plan, January 1982,
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CDRL A0O03.

DHIL Language/Syntax Diagrams, March 1982.
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o I&W DBMS Analysis: Artificial Intelligence Experiments,
May 1982.

o I&W DBMS Analysis: Live Test Demonstration, 10 May 1982.
o I&W DBMS Analysis: Benchmark Test Results, December 1982.
1.4 Terms and Abbreviations

The following are terms, definitions, and acronyms used in this document
and subject to interpretation by the user.

AI - Artificial Intelligence

AQOV - Analysis of Variance

BMD - Benchmark Driver

DBA - Data Base Administrator

DBG - Data Base Generator

DBMS -~ Data Base Management System

EMT - Emulated Trap

EWAMS~ Early Warning and Monitoring System
GPM -~ General Purpose Monitor

HLI - Host Language Interface

I&W - Indications and Warnings

LTD -~ Live Test and Demonstration

RTE - Remote Terminal Emulation

SPM - Special Purpose Monitor

SUT -~ System Under Test

TIB =~ Task Information Block

WEIS

World Events/Interaction Series




2.0 DATA BASE MANAGEMENT SYSTEM SELECTION

This section provides a brief summary of the procedures used in selecting

three Data Base Management Systems (DBMSs) for benchmark testing.

-, Information 1is drawn from the project report "DBMS Selection Study," June
1981,

Two tasks supported this selection study:

:{_ o A functional analysis identifying I&W users and information

products, which formed the basis for the scenarios presented in Section

3.0 of this report. Each of the scenarios was documented in flowchart form
and was also described in the DHIL.

o A general survey of DBMSs suitable for implementation on DEC

PDP-11/70 hardware under the IAS operating system. Eight candidate systems

J were identified, and vendor-supplied documentation, such as system

descriptions and reference manuals, reports of previous performance and
benchmark tests, and technical literature were reviewed. Nearly 180 DBMS

features were considered in the survey.

Eight candidate systems were chosen. Their types and vendors are 1listed in
Table 2-1.
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The selection procedure involved three major steps: .
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o Define desired DBMS functions and their relative importance to

I&W data base management needs.

o Rate each DBMS against the desired functions on a 0-10 scale,
with 10 scoring highest.

,
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o Total the scores based on the relative importance of the ix:xi
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= DBMS Yendor

x

N ADABAS-M Software AG

| ORACLE Relational Software
SARP-V Bunker Ramo
MADMAN General Electric
DBMS-11 DEC
TOTAL Cincom Systems
SEED International Data

Base Systems

REL#*STOR GTE

Iype

Indexed
Relational
Indexed
Network/CODASYL
Network/CODASYL
Network
Network/CODASYL

Relational

Table 2-1 Candidate DBMSs
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t:ij On the basis of this formal selection process, the following DBMSs were ;éﬁ
e designated for testing and evaluation: ___i
| Y
j}j o ADABAS-M, an indexed DBMS, developed for DEC minicomputer ﬁ:ﬁﬂ
fi: applications. It should be noted that ADABAS-M is a completely :;:~:
s}f new product, not an adaptation of the older ADABAS system for ﬂ;f:'

i IBM equipment.

o7

:j{ o ORACLE, a relatively new relational DBMS.
. o SEED, a network-type DBMS based on CODASYL conventions.
N
Sﬁ; In addition to these three systems, three others were identified as

\Ei candidates for further study:

A

o  SARP-V

e o  REL®STOR
L

e o A data base machine

s
N
:f; SARP-V is currently widely used as an intelligence DBMS, and might be used

' as a baseline system. REL®STOR might have been of interest as an

iuj alternative to ORACLE when a relational system is under consideration.

5:3 However, REL®STOR has since been removed from the market. A data base E
::; machine might be considered as the cost of hardware continues to decline, __‘j
s:f making a specialized machine cost-competitive with a software DBMS running ff;
';}: on a general-purpose processor, }L;

R
NhHhS
o' '.,"l e

"/'

)

The three systems selected for comparative evaluation, then, were :
ADABAS-M, ORACLE, and SEED, representing indexed, relational, and network
approaches, respectively.
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This section briefly describes the Database Highorder Interactive Language
(DHIL), developed by Betac Corporation and revised by Mc2, for the
precise, detailed representation of I&W analyst scenarios., It also
describes the methods by which the scenarios were developed. A detailed
description of the DHIL is provided in Appendix A of this report. English
language versions of the scenarios are contained in Appendix B. 4 full
presentation of the scenarios, written in DHIL, is contained in Appendix
C.

The DHIL is a specialized 1language for scenario representation. It
incorporates calls to the DBMS, control structures, and provisions for
"think times,"™ or designated pauses in scenario execution. Use of the DHIL
permits a precise, unambiguous specification of scenario elements,
including control elements (such as loops or repeated actions, conditional
actions, and randomly determined actions). The DHIL specifications can
then be translated into the specific formats required by the DBMSs under
test. In general, these were FORTRAN programs calling on specialized
subroutines supplied by the vendors., Use of the DHIL for specification of
the scenarios helped to ensure that all DBMSs would be tested against the
same benchmark.

A "scenario" contains a list of commands that the simulated user sends to
the system under test. The scenarios provide for "think times," which
represent periods during which the user is not interacting with the
system. The DHIL specifications also make it possible to define control

structures, such as repeated actions or a return to a previous action,

To simulate the use of the system by several analysts, replications of
some of the scenarios were used. The use of multiple copies of the same
scenario would have created an unrealistic simulation if all of the
scenarios were accessing the same records at the same time. To prevent
this situation, and to add to the realism of the simulation of multiple
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terminals, the system random number generator 1s used to provide a

sequence of pseudo-random numbers as the basis for the selection of
records to be accessed. The sequence of pseudo-random numbers is a
function of the "seed,"” or starting value for the random number generator.
Through the use of identical seeds, identical simulations could be
generated for each of the DBMSs under test.

The scenarios provide an operational definition of the wuser's
requirements. If a DBMS can execute a scenario, then it meets the minimum
requirements of the users. The better it does on the scenario (in terms of
time, resource requirements, costs, and other evaluation factors), the
better it is for the intended application.

Scenarios were created by Betac Corporation, based on interviews with and

observation of I&W analysts at ADCOM, MAC, SAC, and the NMIC. Analyst
actions contained in the scenarios are felt to be typical of I&W analysts

in normal and crisis operations. An additional scenario provides repeated
updates of the data base, to test DBMS update capabilities,

The following six scenarios were developed:

o Watch

o I&W Analysis

0o Collection Coordination

o Area Analysis

o Military System Analysis

o MAC Route Assessment

3=2
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Three additional scenarios were designed by Betac but not fully developed:
o Space Event Assessment
o Missile Threat Assessment
o ELINT Analysis

Scenarios were varied in the following ways:

o Pseudo-random numbers were used to simulate variations in
performance of the analyst tasks. Since the pseudo-random numbers are
functions of the "seed"” (a number which is used to initiate a sequence of
pseudo-random numbers), the same set of actions could be performed for

each of the systems under test, simply by using the same seed for each
test.

o Varied levels of alert (peace, crisis, war) may be simulated.
These affect the rate at which actions are performed, primarily by varying
the "think times."

o Varied loads were introduced, including variations in the number
of terminals and in the number of scripts to be processed at each

terminal.

Following receipt of the scenarios from Betac, Mc2 personnel reviewed and
revised them to remove inconsistencies and to eliminate incompatibilities
with the data base designs, Mc2 also prepared an "update scenario,"
consisting of repeated updates to the data base, to test the efficiency
and reliability of this operation. The scenarios were then reviewed by
RADC/IN, which reported that they accurately represented analyst
activities.




=3 A0 Y0 Tt R g CRACI LI A S R e A Acie e B R e T e A A A e T A A R

- The scenarios were next translated into "scripts,® which are computer
- programs written in a language (such as FORTRAN) which is acceptable to a
{ specific system under test. The scripts were executed under the control of
Z; the Benchmark Driver., Once an individual script began execution, it

functioned as a separate task, issuing calls to the DBMS at specified
intervals. ®"Think times," during which the emulated analyst was reading

messages and performing other tasks, were represented by wait times within ‘l
the scripts.

. Execution of the scripts was monitored by the General Purpose Monitor

. (GPM), which 4is described in Section 8.0. The GPM records data concerning {jf!\
- resource utilization and other performance factors. -i;i:i
. ST
:: The scenarios are a major resource for testing and evaluating DBMSs. They j3fE§{'
; represent analyst activities at a 1level of detail which has not been ;;;;:_
. otherwise obtainable. With their accompanying data base, they will be

5: valuable for testing and demonstrating other DBMSs and components of an

o I&W analyst facility, within the context of an Intelligence Systems

4 Laboratory.
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4.0 TASK INFORMATTON BLOCKS (TIBS) R

Task Information Blocks (TIBs) are specifications of individual files to

be created to support the scenarios. The TIBs were designed by Betac, and L
were reviewed and modified by Mc? to eliminate inconsistencies with the
scenarios.

- .
The TIBs used for the simulations are described in Appendix D of this ' 'fi.i

report. Since the TIBs specify the contents of an I&W data base of li:f
sufficient size and complexity to support the scenarios, they represent S

one of the contributions of this project to future development of an I&W
data management system.

The following TIBs were specified:

AQO1, Message Processing Input/Output (based on GENSER message
traffic)

BOO1. Event Records

C001. Order of Battle

D001, Weapons/Equipment Summary

D002, Personalities

;;: E001. Country Summary Information
3

E002. Installation Data L

F001. Indicator Lists

< G001, Collection Requests




.........

HOO1. Friendly Mission Information
I001. Air Route Mission Data
I002. Air Route Segment Data

J0oo1. Weather Data

A Data Base Generator (DBG) was used in conjunction with the TIBs to
generate flat (unstructured) files, which provided a simulated I&W data
base which was not specifically tailored for any one of the DBMSs to be
tested., The TIBs specified the range and distribution of data within each
field. The DBG randomly selected values to be placed in the data base,
within the range and with the distribution specified by the TIBs. Thus,
while the data are composed simply of random values, they have the
statistical characteristics of a realistic I&W data base. This approach
permitted the construction of a data base which would provide
statistically valid tests of the DBMSs without the high labor costs and

security considerations involved in implementing an I&W data base with
real data.

Figure 4-1 represents a blank TIB form. Numbers appearing on the form
correspond to numbers in the descriptions given below.

1. Sheet numbers refer to those required for the complete
specification of one TIB.

2. The TIB Number is the identification code.

3. The Specification Number identifies the particular specification
statement.

......




16W DBMS ANALYSIS @ SHEET_____OF ___ _
TASK INFORMATION BLOCK VALUE AND CONSTRAINT SPECIFICATION

TIB I_‘@SPECIFICATION_IL_@__.
PURPOSE OR USE:
©_

ESTIMATED UNIQUE OCCURRENCES OF TIB:

©)

NS

__TIB ITEM IDENT. |  SCENARIO-DRIVEN SPECIFICATIONS UNIQUE
172 Access S1zE/ TIBS WITH VALUES FOR
# | USE | STRUCT.] SCENARIO VALUE THIS VALUE THIS ITEM

©o| 6 ® @

)

Figure 4-! Form Used for Specification of Task Information Block Values




oA el Jv A 2 A A Rl o A R n 4 T

Te

9.

10.

1.

'3 12.

A A SR e S e i e R At A A A SR A S SEA AL LR AN

The purpose or use 1s an explanation of the context within which
the TIB occurs, and the reason for its occurrence in the form
shown,

The number of unique occurrences of the TIB refers to the total
count of all TIB occurrences which are associated with the given
specification.

The TIB item number.
The access use:
®G" Grouping item.

"E"

These refer to entry keys which are a combination of the items

Entry item or key. (Occasionally, "E1" and "E2" are used,

marked, taken in the order numbered.)

Size and structure information.,

The specific value to be used in this specification.

The number of occurrences of the TIB in which the particular

value stated will occur.

The total number of different and unique values which the given
TIB item can be expected to take, within the context of the
TIBss functional use. This information is given only for entry
and key items.

Remarks cover any extra information required for the
specification, Of particular importance here is the statement of
the number of occurrences of a subblock to be expected for one

ocecurrence of a header block.
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[l' The procedures used for the test data base specification were developed {;_g
§f§ following recommendations contained in the Betac report, %“Application of ‘¢33ﬂ
P - .- - .1
ﬁ:- Data Base Specification Procedures of the I&W Data Base Generation,”™ 30 S
' September 1981. The procedures used for determination of the values and ;l;;;
distribution of values In the I&W data base were as follows: ',;ﬂ.#
- o For each item in the TIBs, estimate its expected value, range of .;TQE

values, and distribution of values, based on the Betac report,

. e
-

if o Taking into account the scenarios to be implemented in the

E: Benchmark Tests, select specific values to support the

Lif activities described in the scenarios.

ﬁ;: Two types of files were built, using the line editor, as input to the Data

"y Base Generator (DBG) program:

o ® TIB files. These contain the name of the TIB, number of
RN records, number of blocks, and specific values of each item.
"ﬁ: o # _TAB files. These contain the number of occurrences of the
miscellaneous table driven constants. b

;E The #*.TIB and #,TAB files were used as input to the DBG program to produce 3; o
) flat-file representations (i.e. unstructured files) of the data base. v

EI The exact format of the files to be used by the loader was different for S
o each DBMS, For ADABAS-M a conversion program, ADACNV, was written to R
ﬁ_ convert output files produced by the DBG into the required format for the e
o, ADABAS-M loader. ~ 8
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Values generated by the DBG were then checked to ensure that the generated
data actually met the TIB specifications. A number of errors were detected
and corrected through the use of small utility programs. In general, these
errors were failures to generate special values required by some of the
scenarios. (Errors were detected and corrected in files B1, C1, D1, D2,
E1, and E2,) These programs used the flat files produced by the DBG
program as input, and corrected or modified the faulty fields before they
were passed to ADACON, the conversion program for reformatting the data
into the format desired for the ADABAS-M loader.

As pointed out earlier, a number of small corrector programs were cycled
against the intermediate versions of the data base before it was loaded
for ADABAS-M. It was deemed more resource-effective, in both time and
manpower, to download the data base from ADABAS-M and reformat/convert the
files into the formats required by the high-speed 1load facilities of
ORACLE and SEED. The advantage to this approach was twofold:

o Each item in the data base for each DBMS has exactly the same
value. Any error in value present in the data base for ADABAS-M will also
be present for ORACLE and SEED.

o The approach was more cost effective., Due to the size and
complexity of the files in the data base, a number of long=-running Jjobs
utilizing some very large intermediate files were necessary to build each
file. Some of these large intermediate files could not reside on the same
disk pack, necessitating numerous mounts and dismounts of disk packs
during the course of building the data base.
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6.0 WELS/EWAMS DATA BASE
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This section describes the Early Warning and Monitoring System (EWAMS)

data base, which 1is derived from the World Events/Interaction Series

v - ‘,.,’._-.’- R Y
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(WEIS) data base. The WEIS data base originally used the New XYork Times as
its sole source but has since added The Times of London and the Loa
Angeles Times as additional sources of data. The New York Times is the

PR

‘e

p ."

principal source, and the other two papers are used as supplementary
sources, to check reliability and validity [McClelland, Charles A.,
"D-Files for Monitoring and Forecasting Threat and Dangerous Problems

URENNY
[N A W
PR R R v

Abroad.® Paper presented at the Annual Meeting of the International
Studies Association, Washington DC, March, 1978]. EWAMS also uses Ihe
Guardian of Manchester as a source.

)
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Fvents from these papers are put into one of 63 different categories. In
order to facilitate uniform coding, these 63 categories are ordered and
subdivided into 22 groups. Each of the 22 groups 1is headed by a cue-word.
The cue-words are not intended to have their exact common-language
meanings, but are technical mnemonic devices only. Examples of the o
cue-words are: YIELD, COMMENT, CONSULT, and APPROVE, Under each of the L7l

cue-words are listed one or more categories, each of which 1is given a

Y
. ‘s ¥

numerical code. For example, looking under the third cue-word, CONSULT,
one would find:
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031 Meet with at neutral site; or send note;

b
J LN

stay in same place -;ﬁ:q

032 Visit; go to; leave country "

033 Receive visit; host i .
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(See Table 6-1 for a complete listing of the categories and their codes.
See also Table 6-2 for a listing of the Conflict Area Codes, and Table 6-3
for a listing of the Actors Codes.)

In addition to the code for 63 actions, there is a numerical code for the

participants in the interactions. The originator of each action is called T

an PMactor,™ and the recipient is termed a "target." These actors and e
targets include both independent nations and international organizations ..:-:
and groups, such as NATO and the European Common Market. For example, 002 {i;ii
is the code for the United States, 395 for Iceland, and 396 for NATO. With Qﬁkfj
this coding, event interactions may be concisely represented in the data ?:;i

base. For example, if the United States deployed naval vessels to protect
American fishing boats near Icelandic waters from harassment, the event
would be encoded:

002 223 395

where 223 is the code for "military engagement." Actually, the encoded
message in the WEIS data base would also include code for date, coder,
collection number, and item identification number. It would look 1like
this:

83 07 18 002 223 395 00 25 990001

The numbers give the year, month, day, actor, event, target, source,

coder, and an item identification number. It is important to note that the
encoded message would be identical if the United States had launched a

L R

massive nuclear attack on Iceland. The intensity and the context of the

[

interaction are ignored in the WEIS data base. It is assumed that the

.

number of messages will provide a rough measure of the intensity of the

]
s
»

interaction,




W PG U AN TGN ST,

«

NUMBER ALPHA  ACTOR

2O OOOMAL=WO

COO00 N~ = =d=JN ] -t
VIO EOEFOWOVIWON Oca = OO =t U0\l VIOONWIWO O

2O OWHE WWOOEEa~I-a by O UVI=Xu=UN4NNNO WO =NHOoww=

EoW Ol =N S00000—=\U

oNO NOE

530

NUMBER __ALPHA . ACTOR
AFG Afghanistan 375 FIN Finland
ALB Albania 220 FRN France
ALG Algeria
AND Andorra 481 GAB Gabon
ARG Argentina 420 GAM Gambia
AUL Australia 265 GME Germany/Dem. Rep
AUS Austria 255 GMW Germany/Fed.Rep
452 GHA Ghana
BAR Barbados 850 GRC Greece
BEL Belguim 90 GUA Guatemala
EBE Berlin/East 438 GUI Guinea
WBE Berlin/West 110 GUY Guyana
BOL Boliva
BOT Bot swana 041 HAIX Haiti
BRA Brazil 091 HON Honduras
BUL Bulgaria ;10 HUN Hungary
BUR Burma 20 HOK Hong Kong
BUI Burundi
395 ICE Iceland
CAM Cambodia 650 IND India
CAQ Canmeroun 50 INS Indonesia
CAN Canada 630 IRN Iran .
E§ Central African Rep. 6 IR Irag ot
E Ceylon 20 IR Ireland s
CHA Chad 66 ISR Israel NOS
CHL Chile 25 ITA Italy - .
CHN China, People's Rep. 37 Ivo Ivory Coast sk o
CHT China, Rep. of e ]
COL  Columbia 051 JAM  Jamaica Ll
CON Congo éBrazzaville) T40 JAP Japan e
CoP Congo (Kinshasa) 663 JOR Jordan RACRIDN
Cos Costa Rica Sl
CUB Cuba 501 KEN Kenya T
CYP Cyprus 731 KON Korea/North S
CZE Czechoslovakia %32 KOS Korea/South A
90 KUw Kuwait T
DAH Dahome o a
DEN Denmar 812 LAO Laos T
DOM Dominican Rep. 660 LEB Lebanon RO
370 LES Lesotho L
ECU Equador 50 LBR Liberia RN
ELS El Salvador 620 LBY Libya 2 e
GUE Equitorial Guinea 223 LIC Liechtenstein cing:
incl. Fernando Po) 212 LUX Luxemburg Rt
ETH Ethiopia S
Table 6-1 Alphabetical Listing of WEIS Actors (page 1 of 2) el
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_NUMBER _ALPHA ACTOR =
;g Macao 310 TAZ Tanzania
0 MAG Malagasy 00 TAL Thailand
35 MAW Malawi 461 TOG ?
2 MAL Malaysia 052 TRI Trinidad-Tobago
81 MAD Maldive 616 TUN Tunisia
32 MLI Mali 640 TUR Turkey
8 MLT Malta
0 MAR Mauritius 500 UGA ganda
5 MAU Mauritania 265 USR
070 MEX Mexico 51 UAR UAR (Eg g
221 MOC Monaco 200 UNK United ngdom
12 MON Mongolia 002 USA USA
00 MOR Morocco NgQ UPP Upper Volta
698 MOM Muscat and Oman 165 URU Uruguay
921 NAU Nauru 328 VAT Vatican
790 NEP Negal 101 VEN Venezuala
210 NTH Netherlands 81% VTS Vietnam/South
920 NEW New Zealand 81 VIN Vietnam/North
Ogg NIC Nicaragua
y NIR Niger 990 WSM Western Samoa
475 NIG Nigeria
385 NOR Norway 678 YEM Yemen
631 SYE Yemen/South
70 PAK Pakistan 345 YUG Yugoslavia
g5 PAN Panama
150 PAR Paraguay 551 ZAM Zambia
635 PER Peru
0 PHI Philippines Non-Governmental Actors
290 POL Poland
235 POR Portugal 198 AFP Alliance for
Progress
552 RHO Rhodesia 698 ARL Arab League
60 RUM Rumania 47 BIA Biafra
17 RWA Rwanda 39 EEC Common Market
39 EFT EFTA
3;1 SAN San Marino ?96 NAT NATO
0 SAU Saudi Arabia 99 OAS 0AS
43? SEN Senegal 299 QAU OAU
45 SIE Sierra Leone 97 PLO Arab Commando
830 SIN Singagore roups
520 SOM Somal 813 LAP Pathet Lao
560 SAF South Africa 392 SEA SEATO
230 SPN Spain 18 VCG Vietcong and
625 SUD Sudan NLF
572 SwA Swaziland 394 WAR Warsaw Pact
380 SWD Sweden
225 SWZ Switzerland 39 UNO Any intl. org.
652 SYR Syria 99 MLG An¥ multi-
eral group
999 NSC Not stated, un-
identified
target

Table 6-1 Alphabetical Listing of WEIS Actors (page 2 of 2)
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YIELD

011 Surrender ¥ield to order, submit to arrest,
012 Yield posit on; retreat; evacuate
013 Admit wrongdoing; retract statement

COMMENT

021 Explicit decline to comment

022 Comment on situation--pessimistic
02 Comment on situation--neutral

0234 Comment on situation--optimistic
025 Explain policy or future position

CONSULT

031 Meet with at neutral site; or send note; stay in same place
032 Visit; go to; leave country
033 Receive visiﬁ; host

APPROVE

041 Praise, hail, applaud, condolences, ceremonial greetings, thanks
042 Endorse others policy or position, give verbal support

PROMISE

651 Promise own policy support

052 Promise material support

05 Promise other future support action
05 Assure; reassure

GRANT

061 Express regret; apologize
2 Give state invitation

0

0 3 Grant as¥lum

064 Grant privilege, diplomatic recognition; de facto relations, ete.
062 Suspend negative sanctions; truce

066 Release and/or return persons or property

REWARD

071 Extend economic aid (gift and/or loan)
072 Extend military assistance; joint military exercises
073 Give other assistance

AGREE
081 Make substantive agreement

082 Agree to future action; agree to meet, negotiate; accept state
invitation

Table 6-2 Listings of WEIS Event Interaction Codes (page 1 of 3)




\i
o
L 9. REQUEST
. 091 Ask for tnformation
. 092 Ask for policy assistance; seek
- 093 Ask for material assistance
- 094 Request action; call for; ask for asylum
o 095 Entreat; plead for; appeal to; help
10. PROPOSE
3 101 Offer proposal
< 102 Urge or suggest action policy
- 11. REJECT
. 111 Turn down proposal; reject protest demand, threat, etc.
\ 112 Urge or suggest acéion or policy
:: 12. ACCUSE
N 121 Charge; criticize; blame; disapprove
o 122 Denounce; denigrate; abuse; condemn
N 13. PROTEST
~ 1;1 Make complaint (not formal)
- 132 Make formal complaint or protest
- 14, DENY
P 141 Deny an accusation
. 142 Deny an attributed policy, action, role, or position
\}. 15. DEMAND
f 150 Issue order or command, insist; demand compliance, etec.
- 16. WARN
17. THREATEN
N 171 Threat without sgecific negative sanctions
T 172 Threat with specific non-mllitary negative sanctions
N 173 Threat with force specified
f 17 Ultimatum; threat with negative sanctions and time limit
. specified
> 18. DEMONSTRATE
Al 181 Non-military demonstration; walk out on; boycott
o 182 Armed force mobilization, exercise, and/or display
tj Table 6-2 Listings of WEIS Event Interaction Codes (page 2 of 3) -~
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19. REDUCE RELATIONSHIP (As Negative Sanction)

181 Cancel or gostpone planned event

192 Reduce routine international activity; recall officials, etc.
19 Reduce or suspend aid or assistance

9 Halt negotiations

195 Break dlplomatic relations

20. EXPEL

201 Order personnel out of country; deport
202 Expel organization or group

21. SEIZE

211 Seize position or possessions
212 Detain or arrest person(s)

22. FORCE
221 Non-injury destructive act; bomb with no one hurt

222 Non-military injuri—destruction
223 Military engagemen

Table 6-2 Listings of WLIS Event Interaction Codes (Page 3 of 3)
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CODE CONFLICT ARENA
010 Arab-Israeli conflict (general)

01 1967 war (all Mideast events during 1967)

02 Vietnam talks in Paris

025 1968 Vietnam talks in Paris

023 Military engagements as of October 1969 (Vietnam)

0 Rhodesian independence

040 Berlin conflic

050 Sino-Soviet conflicts

060 Indonesia-Malaysia disputes

070 India-China conflicts

080 USA-China conflicts

090 India-Pakistan disputes

100 Cyprus

110 Korean conflicts

120 France-NATO dispute

130 West German-East Europe dispute

150 Dominican Republic

160 Red Guard activities

170 Czechoslovakia-Soviet Union

180 Biafra-Nigeria conflict

190 Strategic Arms Limitation Talks

200 N n—Goveiggent-ganctigggd Efiolencet )
e.g. na ngs ackings, etc.

210 Cambodian conggicg ’ !

From C.A. McClelland, et al "The Management and Analysis of
International Event bata: A Computerized System for Monitoring
and Projecting Event Flows", 1971.

Table 6-3 Listings of Conflict Arena Codes




--------

- In addition to actor, event, and target codes, there are arena codes that
: denote areas that are of particular interest. This feature allows the user
of the data base to extract all data pertinent to a particular
international occurrence, e.g. the Vietnam conflict, or the India-China
conflicts, This code would follow the target code. Thus one would encode
the event of 1India's protesting China's deployment of troops near India's
border as:

71 07 18 750 313 T10 070 00 25 990002

where the first three entries are the date, 750 is the code for India, 313
is the code for an informal complaint, 710 is the code of the People's
Republic of China, and 070 is the code for India-China conflicts. [C. A,
McClelland et al., "The Management and Analysis of International Event
Data: A Computerized System for Monitoring and Projecting Event Flows,"
World Event/Interaction Survey Technical Report, Los Angeles: University
of Southern California, Sept. 1971.]

For implementation and demonstration during this project, a subset of the
records in the EWAMS data base were expanded to include latitude and
longitude of each event. 1In this way, the location of the event could be

used in a map display of world events, and could be used to retrieve

messages in a selected area.

The WEIS data base consists of two parts. In addition to the coded portion 'ffi_ﬁ

of the data base discussed above, there 1is another section of the WEIS

data base that contains a brief English language summary of each coded . *.]
interaction. These "messages" were also used in demonstrations of the l'fi;
DBMSs. T
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7.0 LIBYAN SCENARIO DEVELOPMENT

A detailed scenario describing events related to the Libyan crisis of 1981
was produced by Betac. Only unclassified data were used in generating the
scenario and supporting material. The source of most of this information
was the daily Foreign Broadcast Information Service (FBIS) reports
published by the U.S. Government. These reports are issued in editions

covering each of the world's major regions, and containing extracts from

broadcasts of radio stations and from newspapers of the regions. This test
exercise of the I&W DBMS uses the Middle East and Africa daily reports.
The entries for Libya and those concerned with Libyan affairs and events
listed under other nations in the region from 1 July 1981 to 1 October
1981 were reviewed for possible correlation with items contained in an ad
hoc set of Middle East indicators formerly used by DIA.

The FBIS information was used as the basic data source for several
reasons., First, it provides an unclassified ongoing source of data for a
specific nation or geographic area. This information is of greater breadth
and volume, and of more detail for individual countries, than standard
newspapers or Jjournals published in other English language sources. In
addition, its natural focus tends to be upon articles reflecting I&W
concerns. The FBIS data, then, provide an equivalent to the stream of
messages with which an intelligence analyst might have to deal while
manning a position in an I&W center.

In the suggested exercise of the data base, the analyst would be
attempting to determine the present level of threat to various American
activities in the region that occur within the operational area of a given
nation's armed forces and weapon systems. In this case the specified
nation is Libya. The analyst is also attempting to determine any changes
in threat level which new events relating to Libya may indicate. The

following summary provides an outline of the material contained in the

Libyan scenario.
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_______

The scenario represents the perception of the threat presented by Libya to
U.S. forces, citizens, and interests, based on recent Near Eastern and
Middle Eastern events. The analyst would presumably have knowledge of the
U.S. Navy maneuvers taking place in the Gulf of Sidra during August 1981.
The first alert message, or one that would cause the analyst to feel
increased concern over U.S, activities in the area, is a warning statement
from the Libyan government threatening the U.S. Navy exercise. This is
followed by a report of the actual air clash, with later reports of
reactions to the clash. These include condemnation of the U.S, action in
the press by several Arab countries, including some at 1least nominally
friendly to the U,S. Some of these articles call for punishment of the
U.S. and a unified stand in support of Libya.

In terms of further threats to the U.S. or to U.S. activities in the area,
the analyst would note that Colonel Qaddhafi is again threatening to join
the Warsaw Pact and possibly to allow the Soviets to have basing rights in
Libya. At the same time, Qaddhafi also threatens to attack NATO bases in
Southern Europe, should the U.S. again "attack™ Libyan forces, The analyst
also finds an item stating that the Libyans have Soviet made medium-range

missiles that could reach Southern European NATO bases from launch sites
in Libya.

In several reports which are possibly related, the analyst finds that
there have been defections of Libyan diplomats in posts around the world.
If they can be used an as indication of increased dissention within the
Libyan government over policies of the ruling group, one might surmise
that incidents such as the 19 August air battle could have been
precipitated by the Libyan government in order to create a public
perception of an external threat, thus aiding in quelling dissension by
appealing to a need for national unity. This may also mean that further
incidents can be expected if the desired effect is not produced by the
initial incident or if the feeling of national unity is to be maintained

at a high pitch over an extended period of time,
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Overall, then, the analyst sees a violent incident occurring quite

suddenly, followed by a strong reaction from the Libyan government.
Whether or not the Libyan government deliberately initiated the incident,

it appears from their reaction that they were genuinely frightened by the )
possibility of further incidents. The result was what could be the z;fff
strongest anti-U.S. threats by the Libyans to date. The nature of these

threats -- especially those directed toward U.S. nuclear weapons :i@
stockpiled at Southern European NATO bases -- and the degree of support
for Libyan retaliation exhibited by some of the more moderate Arab states
may cause the analyst to focus his efforts on Libyan threats as very
serious short term or intermediate term disruptive factors in the Near

East and Mediterranean area.

In this scenario, the analyst performs a sequence of operations that could

be partially supported by a DBMS:

o Background information is retrieved concerning U.S. Navy .:7r§‘
Maneuvers in the Gulf of Sidra.

o A statement from the Libyan government concerning the maneuvers
is perceived g3 a threat. In other words, the statement must be
interpreted in such a way as to indicate its relevance for the

analyst.

o A report concerning the air clash must be correlated with
reports of reactions to the clash. The event gains in
signficance as these additional reports are clustered with the

original report.

o The fact that some of the condemnations come from friendly
nations is more signficant that the routine condemnations from

hostile nations.



o Qaddhafi's repeated threats to join the Warsaw Pact must be
correlated with the developing picture of the situation,
Historical information concerning earlier threats of this type

should be retrieved automatically, to supplement current

information,

o The system should have some means of relating the potential
crisis to the earlier defections of Libyan diplomats. It should
be possible to see that these defections can be taken as a
possible cause of the violent reaction to the U.S. activities,
and to hypothesize that the Libyan government might have
initiated the incident.

0 The system should be capable not only of evaluating but of
characterizing the threat in detail, and of providing an

explanation of the reasoning that lies behind its evaluation,

By isolating specific requirements such as these, the Libyan scenario
provides the basis for recommending further enhancements and extensions to
the I&W DBMS,



Schema definitions were prepared in the forms required by each of the
three DBMSs. In theory, it should have been possible to load the flat
files directly onto disk, in the specified formats, using the bulk loader
facilities of the DBMSs. In actuality, the process was more complex. For
ADABAS-M, it was necessary to prepare special programs to transform the
data base into formats which were acceptable to the ADABAS-M loader. The
transformed data were also used with the ORACLE loader. Preparation of
schema definitions for SEED proved to be considerably more difficult than
for the other DBMSs, and only a subset were loaded. In general, the size

of the data base required to support the I&W scenarios was several times

larger than the capacity of the two RPO6 disk drives available, and -jjff

subsets were used for the actual testing. :E‘

A listing of the files actually implemented is contained in <Section 12.0 Pk
~
of this report. Detailed schema definitions are being supplied with :j.fﬂ
program documentation for this project. _f;:j
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9.0 GENERAL PURPOSE MONITOR

Remote Terminal Emulation (RTE) tests were monitored by the General
Purpose Monitor (GPM), a software tool developed by Mc? under RADC
Contract No. F30602-80-C-0277. The GPM will be deacribed in this section,

The GPM is an evaluation tool which measures system activities and
produces summary reports for use in assessing system performance, Two
goals in the design and implementation of the GPM were:

o Low system artifact (that is, the GPM should require a minimum

of system resources for its own operation).

o Zero system endangerment (that is, operation of the GPM must not
cause failures of the system under test).

In meeting these objectives, the GPM was designed to operate externally to
the system under test, observing its behavior from the outside. This
approach does not require user modification of the program code, through
the insertion of probes, counters, flags, and the like. Instead, the GPM
operates by modifying Operating System code to support monitoring of
various conditions at appropriate times during system activities, The

types of data collected depend upon the options selected by the user.

Ir addition to response time, which can be measured indirectly by the GPM,
the monitor has the ability to collect data relating to the following
activities:

o Emulated Traps (EMTs) executed by the system
(o} Send/Receive Directives

) Queue Inputs/Outputs (QIOs) by task and devices

9-1
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c Task Execution Directives

o Exit and Suspend Directives 'fi, y
SR
= ..i

o Trap, Informational, and Status Directives O

N
2
o  I/0 to files N

iR
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¥
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o Block Counts of data to and from devices

o Null Task times

o Operating System Service time

o) Task statistics and idle time

o Node Pool use

o Disk Arm Movement

The GPM is described in more detail in Appendix E.
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10.0 GENERAL DESCRIPTION OF SYSTEMS TESTED

B This section describes characteristics of the three systems under test,
!’ ADABAS-M, ORACLE, and SEED. The purpose of this section 1is to provide the

- reader with a fairly detailed picture of the systems, emphasizing those ' .ff
;}: features that would be significant in a particular application. . :fé
ii The three systems represent three approaches to data base system design: Tij?i;
N indexed, relational, and network. Within these approaches, each of the e
:EQ systems contains features which make it more or less applicable to an .; :
Ei: individual installation. There is no system that is best at everything.

N

10.1 ADABAS-M Charateristics

As noted elsewhere in this report, ADABAS-M was developed by the vendor,
Software AG, for use on DEC computer equipment. It is not an adaptation
of the widely-used ADABAS system. Errors in the implementation have led
the vendor to withdraw the ADABAS-M implementation from further sale. The
system was nevertheless efficient and easily-used. It should certainly be
considered for I&W applications when and if it returns to the market.
Although the technology upon which it is based is some twenty years old,

ADABAS-M can perform well for many users., The use of indexes provides very

rapid access to data items when the keys are known, but non-keyed items '33
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can be retrieved only through the use of specially written programs, and
retrieval is much slower,
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Like the other systems, ADABAS-M provides a full range of update/load
components: the ability to modify and edit individual data items within a
selected record, the ability to add or delete individual records, and the
ability to load large amounts of data from non~DBMS files into DBMS files
through a bulk-load facility. In addition, ADABAS-M can use relational and

A

)

A
RN}

WA A

SRR

Boolean operators to qualify records for modification or deletion. A host
language has the ability to perform update/load functions from a
programming language. Loaders are available for both initial and
incremental load. A sort utility is included in the loader package.

10-1
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All three systems provide a range of query and report facilities. ADABAS-M L
has the ability to perform query and report functions from a programming . ;5l
language. It can use relational and Boolean operators to qualify records jlf¥?~
and data items for retrieval. Functions for producing summaries are also
provided. Applications programs must be used for testing non-indexed field
values. ADABAS-M includes facilities for phonetic retrieval, which might
be wuseful for some I&W files (e.g. biography files) where the exact
spelling is not known.

ADABAS~-M, like the other systems, includes a range of facilities for
restart and recovery. It maintains ai audit 1log which can record all
transactions made to the data base, It is also capable of dumping the

contents of the entire data base files onto removable storage (e.g. disk)

¢
]
-

and copying the contents of a dump into the data base files. Checkpoint, .'_~ e
rollback, and rollforward facilities are provided. The system can Ef;ﬁ;i
reconstruct the data base from a known consistent state (checkpoint) after ?“ f?}
a system crash, by rolling committed transactions forward and uncommitted f},"i
transactions backward. ADABAS-M provides utilities for transferring the f*‘:.‘
disk log onto tape. :j%ﬂ;}i

SO

ADABAS-M provides facilities for protecting data security, including the

Pl

ability to authorize selective access to a file, set, record, or data &

item. Read-only and write permissions, including add, delete, and update

.
PN
v,
-t A

operations, can be specified.

A full range of concurrency controls are also provided, Multiple users may
access the same collection of data, such as a file or set. Multi-user
facilities are provided. Multi-threading, the ability to overlap service
requests to secondary data storage devices, is also provided. ADABAS-M
handles up to 128 threads.

All three systems provide facilities for data definition. ADABAS-M
provides a schema capability to define the 1logical structure of the data
base, as well as the physical organization, format, and validation
criteria for the data, In addition, all systems provide for subschemas, or
user views, corresponding to wuser applications. In ADABAS-M, indexes can

be dynamically created or dropped.
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All systems under test are capable of physically rearranging data for
increased access efficiency and reduced data volume. ADABAS-M provides
monitoring subfunctions, including the ability to determine and report on
the status of the DBMS files, such as the number of records, the percent
filled, etc.,, and the ability to determine and report on the current
status and performance of the system, such as the number of users, number
of I/0s, etc.

ADABAS-M compares favorably with the other systems in the size of the data
base supported and its ability to accommodate large data bases and
multi-volume files., Memory resources required by ADABAS~M are the smallest
among the three systems tested, with only 32K words needed. In terms of
system cost, ADABAS-M, at about $38,000, was somewhat 1lower in price than
ORACLE ($48,000), but more expensive than SEED ($14,000).

ADABAS-M provides a full range of documentation, including user manual,
operator manual, programming manual, and training materials. Training,
provided on-gsite, 1included a competent company representative with

appropriate instructional materials,

In terms of portability, ADABAS-M is the least portable of the three
systems tested, since it was programmed in assembly language for DEC
equipment. It is important to remember that ADABAS-M is not the same
system as ADABAS, which is tailored to IBM equipment.

In Mc2t's initial evaluation, summarized here, ADABAS-M received the
highest score of all the systems rated. However, the scores of all three
systems under test were quite similar, ADABAS-M was given high scores for
its update/load facilities, large data base capacity, concurrency
controls, and monitoring capability. It was given a somewhat lower rating
for its lack of portability.
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10.2 ORACLE Characteristics

ORACLE, distributed by Relational Software Incorporated, is a relatively '

new system exploiting the relational data mode! developed by E, F. Codd e
["A Relational Model of Data for Large Shared Data Banks,"™ Communications o
of the ACM, 13:6 (June 1970)]. The system tested was ORACLE 2.3, which was

replaced during 1982 by ORACLE 3.0, ORACLE 3.0 4is said to be a more

efficient implementation of the model. “*;";

ORACLE provides all standard update and load facilities, 1including the
ability to modify and edit data, add and delete data items, perform a bulk
load, and use relational and Boolean operators in specifying items for
update and 1load. A host language interface permits the user to perform

update and load functions from an application progranm,

ORACLE query and report facilities include the ability to perform

functions from a host language, relational and Boolean operators, and ‘ ;ﬁ:
built-in summary functions (for counts, averages, minima, and so on)., The - ﬁ%}
relational calculus used in ORACLE's query language allows multiple record 'f%ﬂfa
types to be retrieved in a query (a relational join). @Jfﬁﬁn

:'._' :
All standard restart and recovery features are provided, including an SRR
audit log, the ability to dump or copy entire data base files, and :;ﬁ;ng
checkpointing with rollback and rollforward. ﬁé;;;l

4

- »
S IR
PO Sy S L NPT

Security provisions for ORACLE were rated as satisfactory, having the

.
L)

ability to protect files against unauthorized access, and to authorize

read-only or write permission. The data base administrator can authorize

? other users to set permissions. i':lfm
F} Concurrency controls also include all standard features, supporting shared L]
1! access to data files, multi-user access, and multi-threaded access. Data - f‘
:5 definition capabilities are similar to those of the other systems under ;;5_,5
5y
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:;i test, including both schema and subschema definition facilities. New table

- columns and indexes can be added dynamically. The data base can be
reorganized automatically for greater retrieval efficiency or Dbetter

!. storage utilization., Multi-volume files are not supported.

&:' Memory requirements for ORACLE are 80K words, making it the largest of the

three systems under test. It is also the most expensive, with a cost (at
the time of testing) estimated at about $48,000, some $10,000 more than
ADABAS-M and $34,000 more than SEED. Cost was not heavily weighted in
Mc2's evaluation.

CRTRR R .
YN A '

kit
4

Documentation was comparable to that of the other systems tested,

2

including user manual, operator manual, programming manual, and training

0

materials, Although training was provided on-site, the vendor has
discontinued on-site training in favor of training at the vendor's
offices. ORACLE training was the 1least well-organized, with informal
presentations of a series of viewgraphs by one of the vendor's
representatives. The instructor depended heavily on questions from the
participants. However, ORACLE is probably the easiest of the three systems
to learn independently, without formal training sessions.

ORACLE 1is rated as fairly portable, It 4is written in the C programming
language and is available in versions for IBM and DEC computer equipment.

Altogether, in Mc2's initial evaluation, ORACLE scored nearly as well as
ADABAS-M, and better than any other system considered. Its positive
features were seen as 1its effective facilities for data definition, based

on 1its relational data model, and its query/report functions. Negative

factors included restrictions on the size of the data base, and its large
memory requirement. The high cost may also be a negative factor in some

applications. e
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10.3 SEED Characteristics :.ffﬁ-;;;-'t
SEED is quite different in concept from ADABAS-M and ORACLE, emphasizing —o—
|

efficiency in data storage and retrieval, rather than flexibility and ease -y
of use, Based on CODASYL recommendations, SEED uses a hierarchical network
to represent data structures. The user must be aware of this network
structure in order to use SEED effectively. In some environments,
particularly those in which the same types of queries are frequently used,
SEED's greater efficiency in retrieval will be an advantage. Literature
from the vendor indicates that a user interface, which will permit the
user to specify data in relational forms, has been made available. Since
the difficulty in writing SEED schema definitions was one of the major
problems in testing and evaluating the system, use of the relational user
interface could make SEED a more effective DBMS.

Like the other two systems, SEED provides a full range of update/load
facilities, including the ability to modify and edit individual data
items, and to add or delete records. A bulk 1load facility is provided.
Relational and Boolean operators may be used to qualify record
specifications for modification or deletion. Update and load functions may

be performed from application programs.

SEED has a full range of query and report components, including the
ability to perform query and report functions from a programming language.
Unlike other network-oriented systems, SEED permits the use of relational

and Boolean operators to qualify records or data items for retrieval.

- Restart and recovery components are provided, including an audit log, the B
b, L .
.. ability to dump or copy data base contents, and a checkpoint facility, S
;’ with rollback and rollforward capabilities. Facilities for data security ’ 'f
- o
?i are provided. S
N
. < .4
d
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Concurrency controls permit multiple users to access the same collection
of data at a lower level than the entire data base, e.g. file, set, or
relation. Data definition components include the ability to define schemas
and subschemas. SEED also supports facilities for reorganization of the

data base for greater storage and retrieval efficiency.

SEED includes a monitoring facility to determine and report on the status
of the SEED files, such as the number of records, percent filled, etc.
SEED will support large data bases (one billion bytes or larger) and
multi-volume files. Memory requirements are approximately 50K words. SEED
has the 1lowest cost among the three systems tested, estimated at $§14,000

at the time of evaluation.

Complete documentation for SEED was provided, including a user manual,
programming manual, and training materials, Training was provided on-site.
The vendor has developed a particularly effective course of training, with
a variety of approaches and many carefully-planned student exercises,
However, many of the examples used in training were too simple to provide
guidance for 1later use of the system, and the level of training provided

seemed to be inconsistent.

SEED is implemented in Fortran, with 1BM, Modcomp, CDC, TOPS-10, and VAX
versions available. The version used for testing was modified by the
vendor for the IAS operating system for the PDP-11/70. Some problems in
system performance may be traced to the need for wusing this modified

system, rather than one which was specifically developed for IAS.

In the initial evaluation, SEED rated nearly as high as ADABAS-M and
ORACLE, and higher than most of the other systems considered. It was rated
highly for its low cost and portability. For applications in which these
factors are important, SEED would have an even higher rating. It was
regarded as less impressive 1in its update, load, query, and report

functions, and in its security and concurrency facilities,
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'9: 11.0 USE OF SYSTEM | :.Qf
g This section describes the procedures that were followed in setting up and A
..--'4

running the Benchmark Driver. In addition to outlining the design of the -

RTE approach, it will provide guidance for future users of the system. :-A!!

In order to execute a test run, a series of steps in precise order must be f-ﬁj:

performed., These steps ensure that the system is configured correctly and -~ ;j

that all of the tools to capture the resulting statistics for evaluation 5.5.!

are operative., A checklist was developed and followed to ensure that the

steps were accomplished in their proper order.

Step 1: Position the data base to its ground zero position: At the
beginning of each test run, the contents of the data base must be restored
to the same initial values. This will ensure that any variations in
results are due to the load imposed upon the DBMS from the scenarios and
not to any difference in data base contents. ADABAS-M had to bz shut down
before any of the files could be restored. Indirect command files were
constructed containing the series of commands to restore the proper files,
named RESTOREX.CMD in UFD [7,7]. To execute these files, "RESTOREX" is
typed, where X is the number of the scenario that is being tested. All

files used by that scenario were restored. Similar command files were

Il
’
)

constructed for ORACLE to simplify the restoration process.
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Step 2: Bring up the DBMS: Since ADABAS-M had to be shut down before any
of the files could be restored to their baseline position, ADABAS-M had to

.
s
STt

be activated and all files used by the scenarios under test had to be ;ﬁ

opened before any test could be initiated. In ORACLE, it was not
necessary to shut down the system in order to restore the data base; hence

this step does not apply to ORACLE runs.
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'. Step 3: Restoration of the Seed files: The Seed file contained the seeds v .
f{ used for the random number generator called by the scenarios, The L
Benchmark Driver would access the seed file and select the next unused
o seed in the file each time a random number generator needed to be seeded
\' during execution of the scenarios. As each seed was selected from the
{} file, it was marked by the BMD so that the same seed was not reused in
that specific test run., These flags, marking the used seeds, had to be
cleared before each test run, and the order of the seeds had to be set to
ensure that each test run could be duplicated exactly in each DBMS under
test. A short program was written to allow the user to set the seed file

- with the sequence of seeds to be used,

Step U4: Set up the General Purpose Monitor input parameters: Files

containing the input parameters for all of the different options in the

GPM for the different scenarios were built and stored. For the specific

- scenarios under test, the appropriate files were recalled and used as
input for the GPM.

L

Step 5: Install the proper number of tasks for each scenario for
:3 ADABAS-M: The ADABAS-M IT pseudo-device handler cannot handle multiple L
. occurrences of the same task name, In RSX-11, under which the IT driver ;f;:i
. was developed, duplicate names are not allowed. This is not so in IAS. aAQf}]
= Duplicate task names may exist; tasks are differentiated by their Job R
.j Number. If multiple copies of the Collection Coordination scenario with :f
. the same name exist, the packet of information will go to the first z#téld
:i Collection Coordination scenario task, which may not be the correct copy. it
: . For the RTE, the BMD was designed and coded for multiple copies of each
; scenario. Therefore, each task or copy of a scenario will have to be
installed under a unique name, limiting the number of copies which may *!ﬂ
g exist at any one time, \;;j:}
o -9
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Step 6: Se: up the Benchmark Driver: The Benchmark Driver (BMD) is the ;.{
prograr that will begin a testbed session. The user will run this program
- to set scenario and script parameters, then execute a session. To execute
__? the Benchmark Driver, BMD is entered at the terminal. The BMD program
:a will respond with the prompt: ) —;!
BMD>
requesting the user to enter the desired parameter. The possible ;?iij
commmands or parameters are: : ";'..1
: SC Set control file parameters
: SA Save the display
ED Edit the current display
PR Print the display on the line printer
RU Execute the Benchmark test run,

The sequence of commands to execute a typical evaluation run is as

follows:

a) Execute the SC command to review the parameters saved in the file from
a previous test run. By the saving the parameter files, the run could be
duplicated exactly at a later time if desired. If modifications of the
parameters in the stored file were desired the user would proceed to Step

b. Otherwise, the user would proceed to Step e.

b) Execute the ED command to edit the current parameters.

¢) Execute the SA command to save the current parameters.




Ei d) Execute the PR command to print the parameters at the line printer.
rﬁ When the output of the GPM was printed at the completion of the test run,
v.

r a complete hardcopy record was thus produced.

)
ll'l

e) The Run command is not invoked until the GPM has been initiated.

{l,

Step 7: Start the GPM. '
Step 8: Start the actual execution of the scenarios by executing the Run = >y
command of the BMD. R

Step 9: Stop the GPM: At the completion of the test, stop the GPM,
format the raw statistics file for printing, print the statistics for the

test run on the line printer.
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T 12.0 BENCHMARK TEST METHODOLOGY

.,3' RTE testing was first introduced during the late 1960s in the form of a

s sophisticated system driver to simulate multiple interactive users in a
time-shared computer system. The RTE software emulates (i.e. attempts to
reproduce) the behavior of terminal users as they send commands to the
System Under Test (SUT) and receive responses from the SUT.

By emulating the behavior of the terminal users, the RTE approach permits
an inexpensive, controlled, repeatable series of system tests. It
contrasts with live testing, which is expensive (in terms of personnel and
equipment times), uncontrolled (human actions cannot be completely
controlled), and unrepeatable (human behavior is not precisely
repeatable).

An RTE is capable of loading the system with a large number of simulated
user terminals, which operate at a controlled rate, to permit testing of
relevant system characteristics, such as response times, resource
requirements, and behavior under overload., The RTE tests the ability of
the DBMS to respond to the needs of I&W analysts accessing the data base
through their terminals.

Some typical analyst tasks may be listed as follows:

(o] Review messages
o Consult with other sources
0 Issue an alert

(o] Flag an item for further investigation

o] Route messages

12-1
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- o Access data bases 222;3;
, :" .::_: :
(? o Correlate data about this situation T
. - . " . °
G: o Analyze this situation, i.e. determine its meaning, relevance, R
i; or implications

Fars

o Project near-term estimates of intensity, scope, and direction
: of threat
mi The purpose of the RTE benchmark tests is to provide statistical
\ information concerning operation of each of the systems in the performance

of these tasks to permit the identification of significant differences

among the systems.

Proper procedures for a benchmark test require that testing conditions for
2 each of the systems will be the same., Several factors made this

experimental design unworkable. Specifically, errors in software supplied

\& for all three systems, particularly those errors that led to the
( withdrawal of ADABAS-M from the market, together with the intractability
-3 of the SEED schema definitions, seriously curtailed the benchmark

evaluation process., Although the evaluation might have stopped at this
ﬁ- point, it was felt that a portion of the RTE should be completed. In this

' way, the test facility could be demonstrated and valuable information
. could be obtained concerning DBMS characteristics. The only major
limitation would be that a full statistical analysis of differences among
the systems would have to be omitted.

The RTE Benchmark Driver initiates scripts, submitting them to the DBMS
under test. While executing, the scripts provide output resembling that of
an analyst at a terminal, which is submitted to the system wunder test.
‘ Operation of the BMD is monitored by the General Purpose Monitor, which

provides statistical information concerning system performance.

.. 12-2
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j: The Benchmark Driver is under the control of the user, who submits
3 commands to it for execution. The following paragraphs briefly describe
il each of the user commands. In all cases, brackets [] enclose optional

fields and parentheses () enclose alternate names.

- This command retrieves a set of control parameters using the given or the
. default filename together with suffix ".CP" (if no suffix is supplied,

",CP" is assumed). The control parameters from this file are displayed.

The default filename is set to the given filename, if present. Subsequent
file accesses will be prefixed with this default filename until another SC
command is executed. (EXAMPLE: SC = EXERO0O).

This command will cause the retrieval and display of the S-Item parameter
set contained in the file with a name equal to the given (or default)
filename together with the given suffix. The suffix to be used to
represent one of the six scripts must be S1, S2, S3, S4, S5, or S6. For
example, S-Items previously SAVEd for script one could be recalled using
the default filename by using the command: S-ITEMS=St. If more than one
parameter set has been saved under this filename, the system returns the

first set found.

[ The SAVE command stores the values from the currently displayed menu into
:f a file with a name equal to the given (or default) filename together with i;
h )
E;. the g. =»n suffix or the default suffix (for the data currently being e
;. displayed). (EXAMPLE: SAVE=EXER01). To avoid later confusion, care should fl_
8 be taken that filename:suffix pairs are unique. o
. Y
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This command results in a hardcopy being printed of the contents of the
given (or default) filename using the given or default suffix (for data
currently being displayed). (EXAMPLE: PRINT=S2FILE,S2).

STATS=filename
This command causes the hardcopy production of formatted statistical

reports using the statisties data stored in "filename", (EXAMPLE:
STATS=STATO1).

RUN=(filename]

This command causes the start of a Benchmark Exercise by using the given
(or default) filename together with suffix ".CP" to access the file of
control parameters to use for the exercise. Based upon the setting of the
control parameter FLAG fields, the "S-Item-FILE" filename will be used

with the appropriate suffix for each of the "active" scripts to access the
set of S-Items for each script. (EXAMPLE: RUN=EXERG1).

HALT

This command causes the current Benchmark Exercise to cease execution

temporarily.

RESUME

This command allows a previously HALTed Benchmark Exercise to be
restarted.

STOP

This command causes the Benchmark Exercise to be terminated and statistiecs

to be computed and stored,
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This section presents detailed results of the Benchmark Tests performed
during this project. In general, execution of benchmark tests was
monitored by the General Purpose Monitor to provide comparative statistics
concerning DBMS performance,

Several developments have affected the format in which results are
presented:

o As noted elsewhere in this report, problems with the
implementation of ADABAS-M have caused the vendor to withdraw the system
from further sale.

(o] ORACLE 2.3, used for the tests, has been superseded by ORACLE

3.0, which is said to have greatly improved performance characteristics,

0 Problems in preparing schema definitions for SEED curtailed the
full development of a data base for this system. As a result, only a very
limited number of tests of this DBMS were possible.

The impact of these restrictions on the test design has been to place
greater embhasis on human factors and other characteristics which cannot
be directly measured, such as quality of documentation. An evaluation of
these factors is needed to meet the complaints and requirements originally
stated by I&W analysts. A major contribution of the evaluation project
may well be the discovery of the severe limitations of the hardware and

software that are available for support of I&W analysis.

With these caveats, the results of the benchmark tests are presented in
this section.




Six of the scenarios described in Section 3.0, representing various

types

of analyst activities, based upon the following six intelligence tasks,
were defined in DHIL and translated into scripts:

Watch

I&W Analysis

Collection Coordination
Area Analysis

Military Systems Analysis
MAC Route Assessment

To simulate variations in the performance of the tasks, pseudo-random

variations are introduced into the scripts. The same set of pseudo-random

variations is used for each of the systems under test, to permit direct

comparisons among the systems. In addition:
Varied levels of alert (peace, crisis, war) are simulated.

Varied loads are introduced, including variations in the number

of terminals and in the number of scripts processed at each
terminal.

A universal top-level software translator was designed to translate the

DHIL scenarios into Fortran code with embedded DBMS-specific calls. The
design of the translator was not implemented in
complexity of the task,

code because of the
given the requirement to be absolutely fair to

each of the DBMSs under evaluation, Instead, scenarios were hand-

translated into executable code. A given set of procedures, developed
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during the translator design process, were followed by the implementor for
each scenario translation. These procedures were the same for each DBMS,
Only details of implementation were different.

For ADABAS-M the files which must be opened for each scenario are included
in Table 13-1. ADABAS-M limits the number of files that can be open at the
same time. As the Watch scenario was originally defined, it required 18
files to be opened. Some initial tests of the RTE exceeded the upper limit
for ADABAS-M, when an attempt was made to run the Collection Coordination
and Watch scenarios concurrently. Because of the importance of running
multiple scenarios, some calls to the data base were eliminated from each
scenario, Version 2 of the Watch scenario uses only 14 files, to allow
room for storage of files required by cther scenarios, Files A001B, A00i1C,
A001D, and AQO1E were eliminated, Identical modifications were made for
each DBMS.

In addition, files CO01B and C001C were eliminated from the demonstration
version of the system, to permit the WEIS file to be opened at the same
time. In the demonstration, WEIS was used on an interactive basis, using
cartographic displays, with the RTE operating in the background, to

jllustrate the effect of multiple tasks competing for system resources,

Three versions of the Watch Function scenario were fully implemented:

o Version 1, used when no other scenarios were in use, operated
with 18 files.,

1) Version 2, used when other scenarios required data storage

areas, operated with 14 files.

o Version 3, used during demonstrations of the system, operated
with 13 files, to permit use of the WEIS data.
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The files required for operation of the system for Version 1 are shown in
Table 13-1. The Task Information Blocks (TIBs) are described in more
detail in Appendix D.

The Collection Coordination scenario was the first to be completely
implemented, because it required the smallest number of files. Two
versions were implemented under ADABAS-M. Version 1 would update the
G-file (Collection Request Form) after processing, while Version 2 would
update and delete the collection request after processing the request,
Both versions were executing under ADABAS-M and could run in conjunction
with the Watch scenario. These modifications to the scenarios were
applied to tests for all three DBMSs, thus presenting equal loads and
variations of activity. Section 13.2 presents suggested enhancements to
the DBMSs which, if implemented, would make the modifications to the

scenarios unnecessary.

A special Update scenario was developed to add records or requests to the
G-file. This scenario simulates the process by which analysts add
collection requests for the Collection Coordination analyst to process.
Each time this scenario was executed, it would add 50 collection requests
to the file.

All modules of the Area Analysis scenario were designed, coded and tested
successfully, using a small subset of the files developed specifically for
testing. Because of the number and size of the modules, this scenario
could not be successfully taskbuilt, since the size of the object code
exceeded the maximum size allowed per program. A solution to this problem
was to break up the modules even further, and to implement an overlay
structure., The 4initial design, as implemented in code, would require
recoding and retesting, taking into account the required overlay
structure. The modules, as delivered, have all been tested successsfully
and are executing correctly, but the overlay structure has not been

implemented at this time, and the scenario has not been used in the RTE.
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The modules included in the I&W Analysis scenario have all been coded and
partially tested. Due to the errors in ADABAS-M and its loader, the 16
files required to complete, test, and execute this scenario were not all
loaded within the time limits of this project, and no further testing of

this scenario took place.

Individual modules of the MAC Route Assessment and Military Systems
Analysis scenarios were coded. Difficulties with the ADABAS-M loader led

to suspension of further tests of these scenarios.

Table 13-2 shows the implementation status of each of the scenarios for
ADABAS-M.

Translation of the scenarios into FORTRAN programs for use with SEED was
not completed because of the difficulty and time required to define
schemas for this purpose. The following steps were carried out in order to
define SEED schemas and to select a scenario for implementation. The

general approach to schema definition for SEED consisted of two parts:

o A first-level design using a basic schema design diagram, The
vendor evaluated the first-level design of a representative TIB, with
comments and recommendations to be incorporated into implementations of
the remaining TIBs.

o Entering and compiling schemas, and making adjustments to meet

system limitations.

The complexity of a SEED schema is a function of the number of keys, the

number of repeating groups, and the number of items found in the file.
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Scenario Name Status .
n +
b Watch Version 1 (18 files): implemented <
iﬁf Version 2 (14 files): implemented f”q
v ]
e Version 3 (demo, 13 files): implemented o
«" : -.a-:.-.-:
~ )
o Collection Coord, Version 1: implemented o
- Version 2: implemented . -_?
: Area Analysis Modules tested individually and running -;;1‘
As Overlays necessary for implementation ﬁflf
-
a, ..
7 MAC Route Assessment Coded but not completely tested
n,

I&W Analysis

Military Systems

Update Message File

Modified Update

Coded but not completely tested

Coded but not completely tested

Coded

Implemented

Table 13-2 Implementation Status of Scenarios for ADABAS-M
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Table 13-3 indicates the complexity level of TIB implementation for the
scenarios. In addition, the number of items is indicated. If the number of
items is less than 650, it is coded small (S); between 50 and 99, medium
(M); between 100 and 200, large (L); and greater than 200, very large
(VL).

A first-level design layout of TIB E002, Installation Information, which
did not take 1into account any system limitations, was completed after

consultations with the vendor. E002 was selected for the following

reasons:
o It is one of the largest and most complex of the TIBs.
0 It is indicative of all of the the problems or features to be
found in the rest of the TIBs.
o It has a large number of keys and repeating groups.

The initial design was forwarded to the vendor for evaluation and comment.

No faults were found in the design.

In order to perform a fair, unbiased evaluation of the three DBMSs, the
same number of total hours, 160, was allocated to the schema definition
task for each DBMS under evaluation. Since it was apparent that SEED would
require considerably more than this allocation, the complexity estimates
were used to assist in determining how best to distribute resources for
the schema definition task. Table 13-4 indicates the TIBs used by each

scenario. The complexity factor is enclosed in parentheses,

Since the Collection Coordination scenario uses the smallest number of
TIBs, it was completed first for all three systems. In this way
preliminary performance statistics used for system checkout and for

comparisons were obtained before all of the scenarios were translated and
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Table 13-3 TIB Schema Complexity Level '"‘:‘

13-6a

- - A I R T T RS |

.. e N - . . P
- P - LI . RS E? STV N PR Tl SN ~ . R
- L A WY ST U VA TN e ., ~ .
‘ = = - - - . ~ LN A . e " - - . . N
e N L, JORTR R RE I L Lo
- B . B . . “ " ~ AT
. PO - - . .t o
. . Lo . - - - . -~ - ) atav
. . . AN Tt e R TR v . . P N .
. e e - - - ") S 8 0)

- ‘e T Lt N A A -‘_.,.‘-. > v
e e e A T e N i e A WX i il S




TIR

AQQ1
BOO1
co0t
DCO1L
noo2
001
F0O01
G001
H001

-
]

<

b—

—
<
<
[

JNol

TiTAL
TIBS

U'SED

Note:

WA'TCH
FUNCTL

XXX(2)
XXX(5)
HXK(5)

XXX(7)
XXX(3;
XXX (1)
X¥%(3)
XXX (2)
XXX(5)

.

ON

AREA
ANAL

XXX(2)
XXX{5)
XXX(4)

XXX (1)
XXX(3)
XXX{3)
X3X(5)

-

1&W

ANAL
XXX(2)
X¥X(5)
XXX(5)
XXX(4)

XxXx(1)

AXX(3)

XXX(5)

MAC ROUTE
ASSESGHMENT

XXX(5)
XXX(5)
XXX (4)
XXX(3)
XXX(1)

XXX(3)
XXX(2)
XXX(5)

COLLECTION
COORDINATION

-

XXX(5)
XXX(3)

-

XXX (1)

MIL-SYS.

ANAL.

XXX(2)

XXX (5)
XXX(3)

XXX(5)

"xxX" indicates that the TIB is used for the given scenario.
Complexity estimates are given in parenthesis.

Table 13-4

13-6b

P T S S

TIBs Per Scenario




- ” At ot - e e K '« PN N eTE T T n .
k’ ‘“-‘-—‘}‘v;—v:;v.u."-."-.;-..rrr"f‘ri—'vl. L2 i A EAACMIEIARI AT A T .

..........

o |
E: all TIBs loaded. SEED schema definitions proved to require a great deal of
:; time, and the choice of other scenarios for SEED tests was critical. While
ii the Military Systems Analysis scenario uses only six TIBs, one of these is
ﬁl TIB E002, one of the most difficult TIBs to implement. With the allocation o
. of time for SEED schema definitions more than exhausted, it was necessary B
- to proceed with an evaluation based on a limited set of input queries. ;il;éi
OSERLY
The following evaluation criteria, extracted from the SOW (4.3.2) were .xf;!
applicable to tests of SEED, using a limited set of queries: :;7:;;3
nd

o Data Base Creation

o Data Base Update

o Storage and Retrieval of Data

o Response to Analyst Queries
o Ease of Use
o Overall Performance

It was apparent that these key DBMS evaluation criteria could be observed

and measured for SEED. DBMS performance could be monitored by the General

Purpose Monitor (GPM) to obtain the technical factors, such as disk
- activity, accesses per query, and CPU overhead. Behavior of the systen

under saturation and overload conditions could be determined by using a

number of replications of the same scenario, rather than a mixture of all

EF scenarios, as orginally planned. Such factors as the ease with which
:: commands can be written, their readability, and many specific problenms i
. encountered in the use of the language are independent of the number of .f
scenarios translated. Quantitative measures, such as labor hours required - ..
for design and machine time required to 1load the data base could be made. ;ijif
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Difficulties in writing schema definitions in the SEED language or
problems encountered in loading could be noted and documented. For these .
reasons, an evaluation of SEED could still be completed, even though only

one scenario was translated and implemented.

Errors in SEED appear to be due to the need to use the system under the '.!

IAS operating system, which required software modifications performed by -
the vendor. N

A

For ORACLE, all of the modules for each scenario have been coded. All were

-4
@
-3

successfully tested individually before integration. Although programs for

T

s
’
0

P PR

ORACLE were simpler to write, they tended to be much longer than those for
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ADABAS and SEED. The voluminous code associated with ORACLE DBMS calls
forced most of the scenarios into an overlay structure, Table 13-5 shows

the implementation status of each of the scenarios for ORACLE.
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Table 13-6 describes each Test Series executed during the RTE Benchmark.
The top half of the table for each Test Series shows the scenario(s) that

a e
2l

IR A
¢

.

s

were performed. The bottom half shows the activity generated against
files of the data base.

e
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Table 13-7 is organized by selected measurements indicating relative DBMS

performance for each measurement.

A full presentation of all results, by test, 1is contained in Table 13-8.

s 13-8




Scepario Name = = ORACLE Implmentation Status

Watch Coded; overlays required
Collection Coord. Two versions implemented
Area Analysis Coded; overlays required
MAC Route Assess. Coded; overlays required
I&W Analysis Coded; overlays required

Military Sys. Anal. Coded; overlays required
Modified Update Implemented

Table 13-5 Scenarios for ORACLE
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1&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: A

_____Scenario _ No. Terminals

Collection Coordination 1
Update Only (Seed 10)

Files No. No. No. No. No. Rec%
Affected |Searches |Recs| Adds| Recs Modifies | Recs Deletes [Recs| Loaded

G-File 2 30 0
H-File
J-File 1 30

[
-

Table 13-6 Test Series Summary Descriptions (Page 1 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

A AR
.".A‘ W e

R

R

Test ID: B

Scenario No. Terminals

Collection Coordination 1
Update Only (Seed 20)

Files

No. No. No. No. No. Rec%
Affected

Searches |Recs| Adds| Recs | Modifies | Recs| Deletes | Recs| Loaded

H-File 1 0
J-File 1 28

|
G-File ]‘ 2 7 1 3
:ﬁ
|
|
}

T g
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Table 13-6 Test Series Summary Descriptions (Page 2 of 19) f:;::
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: C
Scenario No. Terminals
Add 50 Rerords to 1
G-File (Seed 10)
Files No. No. No. No. No. Rec4
Affected | Searches |Recs| Adds| Recs | Modifies | Recs| Deletes | Recs| Loaded
G-File 50 50

Table 13-6 Test Series Summary Descriptions (Page 3 of 19)
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1&W DBMS ANALYSIS SR
TEST DESCRIPTION

Test ID: D

Scenario _ No. Terminals

Collection Coordination 1 RO
Update and Delete (Seed 10) R

Affected | Searches |Recs| Adds| Recs | Modifies| Rec Deletes | Recs| Loaded

G-File 2 30 0 0
H-File

Files No. No. No. No. No. Reci
i
J-File 1 30 ‘

=
—
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Table 13-6 Test Series Summary Descriptions (Page 4 of 19) .-j5:3
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I&W DBMS ANALYSIS
TEST DESCRIPTION

'
. e N
L e B

Test ID: E

f
.-.

AR .
. U
g bt

_Scenario No. Terminals

Collection Coordination 1 fl';
Update and Delete (Seed 20)

el
T PPEPT Y

)
N
S e,

|

|
Files No. No. No. No. No. Recs
Affected |Searches | Recs| Adds| Recs| Modifies| Recs |Deletes| Recs Loaded

- . G-File 2 7 1 3 1 3
H-File
J-File 1 28 *

—
o

Table 13-6 Test Series Summary Descriptions (Page 5 of 19)
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Test ID:

Files
Affected

Scenaric

1&W DBMS ANALYSIS
TEST DESCRIPTION

No. Terminals

Collection Coordination
Update Only (Seed 40)

Searches

No.
Recs

Adds

No.
Recs

Modifies

3

No.
Recs

Deletes

No.
Recs

—r w w AU AE B o o ael i e Ul
s B, S B, Bt St g ACA RUAS AL AN A P A i e A R i b v S ot o e A DAL ACAMEAL ARSI RS
P per vt At /At BUC A TER S I R K Seme

No. Recs
Loaded

G-File
H-File
J-File

._.‘.."
e e T X
‘-‘..‘IJ'_.L-.‘ 0

6
3
3

21

102

3

Table 13-6 Test Series Summary Descriptions (Page 6 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: G

@,
r -
v,

v %

A A

o= L L

%,

(25BN
i\ .

RIS R
R NENCNIREAN
A S
LA - BN P LN
U

R

.
A
o

«

Scenario No. Terminals

Collection Coordination 1

Update Only (Seed 30)

Collection Coordination 1

Update and Delete (Seed 10)

Add to G-File (Seed 10) l

3

Files No. No. No. No. No. Recs
Affected |Searches |Recs| Adds| Recs | Modifies | Recs| Deletes |Recs| Loaded
G-File 4 72 50 50 1 1 1 1
H-File 2 1
J-File 2 63

Table 13-6 Test Series Summary Descriptions (Page 7 of 19)
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1&W DBMS ANALYSIS e
TEST DESCRIPTION B

Test ID: H - ';
Scenario No. Terminals IR 3

Collection Coordination 1
Update Only (Seed 40)

Collection Coordination 1
Update and Delete (Seed 10)

Add to G-File (Seed 10)

| =

Files No. No. No. No. No. Recs
Affected | Searches | Recs| Adds |Recs| Modifies| Rec Deletes | Recs! Loaded

G-File 44 50 50 2 2 1 1
H-File

J-File 2 67

N

Table 13-6 Test Series Summary Descriptions (Page 8 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: 1
Scenario __| No. Terminals

Collection Coordination 5

Update Only (Seed 10)
Files No. No. No. No. No. Recs
Affected | Searches |[Recs| Adds| Recs| Modifies | Recs{ Deletes Recs| Loaded
G-File 10 81 3 6
H-File 5 2
J-File 5 156

Table 13-6 Test Series Summary Descriptions (Page 9 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

]
4

.
4 NN

. 8 4 . .
R Y B

AN
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Test ID: J

Scenario No. Terminals

Collection Coordination 3
Update Only (Seed 30)

Collection Coordination 2
Update and Delete (Seed 10)

LI sad Aad Pk hiet S lyon B n S g Sl e S IRl e g NI LA Nl Sall Rk S I A

No. No. Rec%
Recs| Loaded

Add to G-File (Seed 10) 1
6
Files No. No. No.
Affected | Searches | Recs| Adds |Recs | Modifies | Recs{ Deletes
G-File 10 93 50 50 4 13 2
H-File 5 156
J-File 5 2

hle 13-6 Test Series Summary Descripticns (Page

————— e

10 of 19)




Stats L

Test 1ID:

Files
Affected

K

Scenario

I&W DBMS ANALYSIS
TEST DESCRIPTION

No.

Terminals

Collection Coordination
Update Only (Seed 50)

Collection Coordination
Update and Delete (Seed 10)

Add to G-File

Searches

No.
Recs

Adds

No.
Recs

Modifies

3

[

No.
Rec

J Deletes

No.
Recs

No. RecJ
Loaded

G-File
H-File
J-File

Table 13-6

66

151

50

50

5

13-8L
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Test Serivs Summary Descript-ons (Page il of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: L

. Scenario No. Terminals
. Collection Coordination 5
Update Only (Seed 50)
. Collection Coordination 2
N Update and Delete (Seed 10)
o Add to G-File 1
8
S
Files No. No. No. No. No. RecJ u;ggq
Affected | Searches | Recs| Adds |Recs | Modifies | Recs;] Deletes | Recs| Loaded .
G-File 14 >66 50 50 >5 215 2 7
H-File 7 >1
J-File 7 >151
. -
o Table 13-6 Test Series Summary Descriptions (Page 12 of 19) :a
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: M

Scenario __No. Terminals

Watch with C-File 1 o
(Seed 10) i

S Eeg
Files No. No. No. No. No. Recs .
Affected |Searches| Recs |Adds| Recs |Modifies |Recs| Deletes |Recs| Loaded

AO00lA 1 1
ALTXT 1 1

BOO1lA 0-1 0-420 ' §
BOO1B 0-1 |

c0ola
CO01B

0-3 0-3
0-3 0-3
C001C 0-3 0-3 |
C001D 0-3 0-3 :
DOO2F 0-1 0-1 ! :?. \
‘ l “* M
| !
EOOlA 1-2 1-2 0-1 0-1 ; S
£ FOOlA 0-1 0-400 § i sF
: FOO1B 0-1 0-400 i ;:{
. n o
- HOOlA 0-1 0-11 i T
o | a7
| o
E! 1002A 0-1 0~3 ! ~ ".
:;1: Table 13-6 Test Series Summary Descriptions (Page 13 of 1)) _‘-_
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: N
_Scenario No. Terminals
Watch with C-File 1
(Seed 20)
Files No. No. No. No. No. Recs
Affected |Searches | Recs }Adds | Recs _ﬂodifies Recs | Deletes | Recs [Loaded
A001A 1 1 0-1 0-1
Al1TXT 1 0-1 0-1
BOO1A 0-1 0-420
BOO1B 0-1 0-420 :
|
C001A 0-3 0-3
C001B 0-3 0-3
coo1lc¢ 0-3 0-3 | i
Cc001D 0-3 0-3 I
B : !
DOO2F 0-1 0-1 . | i
f
E001A 1-2 1-2 | 0-1 ; 0-1 ;
: i !
FOO1A 0-1 'o0-400 ;
FOO1B 0-1 §0—400 ;
| !
HOO1A 0-1 iO-ll !
!
|
10024 0-1 | 0-3
Table 13-6 Test Series Summary Descriptions (Page 14 of 19)
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1&W DBMS ANALYSIS -
TEST DESCRIPTION S

Test ID: O L

_Scenario ~ _No. Terminals S

Watch without 1
C-File (Seed 10)

’
»
-

I

L S ' Sy, e e PN
T P . e
: o ot e e e K , R
8 DR e et A LT
=i T R AR LRI ..
0 e AR R e
et PR Y. .
4 AN I I PR 4 IR I U

-
4

N
N
DR
iy
.

. .'
A
.

.
3
< .

Files No. | No. ! : No. No. . No. Recs
Affected |Searches |Recs |Adds | Recs |Modifies |Recs |Deletes | Recs| Loaded |

A0OlA i 1 0-1 0
AlTXT 1 1 0-1 0-

BOO1A 0-1 0-420
BOO1B 0-1 0-420

co0lA | 0
coolp | o-

DOO2F 0-1 0-1 i
EOOlA 1-2 1-2 0-1 0-1

FOOlA 0-1 0-400
FOO1B 0-1 0-400

HOOLA 0-1 0-11

1002A 0~-1 0-3

"?i Table 13-6 Test Series Summary Description (Page 15 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

— _.!

. Test ID: P RN

. e

e A
. _Scenario . No. Terminals N

—
Watch without 1 @)
C-File (Seed 20) RN

) ! ! !
- Files ’ No. No. No. No. | No. Recs
o Affected |Searches |Recs |Adds | Recs | Modifies | Recs |[Deletes | Recs| Loaded

Nax AOO1A 1 1 | 0-1| oO-
= ALTXT 1 1 |o0-1] O

BOO1A 0-1 0-420 !
0-1

= BOO1B - 0-420 !

. COO1A 0-3 0-3 .

CO01D 0-3 0-3 ;

i

- DOO2F 0-1 0-1 f
a \;_:

i EOO1A 1-2 1-2 0-1 0-1

C
{
&
o
o
7/
'’

iaj FOO1A ¥}
. FOOLB 0-

; ! To—
o HOO1A 0-1 0-11 E ; : s

o 1002A 0-1 0-3 SO

.:-:. Table 13-6 Test Series Summary Descriptions (Page 16 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: Q

Scenario _ No. Terminals

Simple Query 0
(Retrieve on one key)

Files No. No. No. No. No. Recs
Affected | Searches | Recs | Adds [Recs | Modifies | Recs |Deletes | Recs |Loaded

J-File 100 3417

Table 13-6 Test Series Summary Descriptions (Page 17 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: R . ‘.q
. _-1
Scenario No. Terminals .::j
TS
ANDED Query 0 A
(Retrieve on two keys ;j
ANDed) e N
Files No. : No. No. No. No. Recs
Affected | Searches | Recs| Adds: Recs | Modifies| Recs| Deletes | Recs| Loaded
J-File 100 19
oo
o ! o
9 : e
% 9
i RN
L R
R Table 13-6 Test Series Summary Descriptions (Page 18 of 19) ;'::E
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I&W DBMS ANALYSIS o

TEST DESCRIPTION

Test ID: 21 through Z5 3 i?b

: Scenario No. Terminals {}if“?
LOAD 0 el

Files No. No. No. No. No. Recs

Affected | Searches | Recs | Adds |Recs | Modifies | Recs] Deletes | Rec Loaded

J-File \ 4950 #1l

J-File ! 2475 #2
: J-File ; 1238 | #3
. J-File ‘ 619 #4
3 J-File 310 #5

l l
Table 13-6 Test Series Summary Lescriptions (Page 19 of 19)
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AR RN A R SO R SRR |

I e I A T T T -

16W DBMS ANALYSIS ]
- RELATIVE COMPARISONS
ﬂ ELAPSED TIME (SECONDS) T e

};ﬁ _%ﬂ
o e R
DBMS i ‘;1

TEST SERIES .| ADABAS-M | ORACLE SEED C

147 310 -
218 326 - |
130 794 -
147 311 -
226 359 -
272 427 - :
322 818 - .:.;”
315 1,083 -
307 582 -
567 1,537 - o
426 1,420 -- - .1

ABORTED 3,707 ]

QO - m oo O W P

e
_

1,780 - - R
544 -~ -- S
1,764 - -- o
543 -- -- I
1,153 830 193
54 414 396/366
316 7,726 23,181
198 3,811 9,747
132 1,877 4,181
114 928 2,016
103 460 763

e
FIRCIA
L.

-

o v o Z2 X R Lo
RPCTLILPAPLI SR

’
R

NN NN
S W N
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.
R |
e LN
)
SN
|
RS |

~N
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Table 13-7 Relative Comparisons (Page 1 of 6)
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1&W DBMS ANALYSIS
3 RELATIVE COMPARISONS
CPU ACTIVITY (SECONDS)

[

R SRS

[ e . - e I
N T~ DBMS ]
TEST SERIES ! ADABAS-M 1 ORACLE L SEED
|
A i 36 89 -
B 32 94 -
C 86 532 -
: D 36 88 -
- E 50 114 -
> F 75 178 --
“ G 157 687 -
[ H 150 688 ~-
,? I 91 318 ~~
- J 250 962 -
K 252 929 -~
L ABORTED 1,424 —
M 868 - --
N 160 -= ~--
0 i 881 - ~=
P 159 - --
Q * 579 474 111
R 31 272 217/211
z1 152 5,188 13,811
22 87 2,557 5,798
z3 54 1,268 2,475
Z4 41 630 1,193
Z5 | 35 314 455
’l
" Table 13-7 Relative Comparisons (Page 2 of 6)
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I&W DBMS ANALYSIS
RELATIVE COMPARISONS

FILE READ/WRITE SERVICE REQUESTS (RVB, RLB, WVB, WLB)

o DB

=
-
.
-
. ‘ TEST SERIES ADABAS-M ORACLE SEED
L
L-

i -'.'",'i EREAY

195 451 - :1}2:3
3,063 2,235 — el
147 235 - o
341 745 —
291 803 -
4,228 3,315 — T
4,082 3,270 - =
556 1,086 - R
5,893 5,303 - =
5,917 5,465 - £
ABORTED 6,839 -
6,114 - --
912 - —
5,885 - -
885 - --

i 5,991 3,754 2,037
| 318 2,678 4,083/3,922 S
4,240 46,512 160,130 R

i 147 220 - AT
} - 4

|
i
!
i
{
§
i

o 'R
' PR
9, .-

AT W I SPEra

: Yt
e .
!
4 P
3 . O
A Yo,
R I

'
1'!
.
B
R
oS,
.!
.
s

o O "M O Z X MR LA D T Em O O w

(3]
—

p 22 2,269 21,637 56,763 oo
: 23 1,349 9,879 21,497 RS

f]
N
&

926 4,408 10,592 R
726 1,874 2,752 f“f]!

DaCan & v rony
COAR L
N
w
i

Table 13-7 Relative Comparisons (Page 3 of 6)
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1&W DBMS ANALYSIS
RELATIVE COMPARISONS
PHYSICAL DISK 1/0s

DBMS R
TEST SERIES .| ADABAS-M ORACLE SEED w

PSS e e e e B

2,790 -~ - .,‘:;:::'.-.
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RELATIVE COMPARISONS

1&W DBMS ANALYSIS

LOAD OVERLAYS

DBMS

TEST SERIES ADABAS-M ORACLE SEED
A 177 31 -
B 177 25 -=
c 156 15 -=
D 177 33 -
E 159 29 -
F 474 54 -
G 2,574 50 -
H 2,256 58 -
I 1,164 70 -
J 5,354 74 -—
K 4,406 60 -
L ABORTED 78 -=
M 6,230 - -
N 780 - -=
0 6,204 - -=
P 780 - -
Q 7,054 25 36
R 256 32 32/39
YAl 372 44 53,917
Z2 376 40 25,473
Z3 367 34 11,354
Z4 368 39 4,120
Z5 366 34 1,672

—_ LI | I |
Table 13-7 Relative Comparisons (Page 5 of 6)
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I&W DBMS ANALYSIS
RELATIVE COMPARISONS

COMPUTE VS. I/0*
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DBMS

TEST SERIES ADABAS-M ORACLE SEED
A - _— _—
B 1.15 2.80 -
c -- 2.68 -
D - -- | --
E -- - ; -
F .67 -— -
G .32 - -
H .32 -- -
I .65 - -
J .32 - -
K - 2.18 -
L ABORTED - -
M - _— _
N — _— _—
o _— —_— _—
P — _— _—
Q .59 1.53 .67
R -— 2.02 .66
Z1 .52 1.45 .79
Z2 .51 1.54 .88
Z3 46 1.69 .94
Z4 .44 1.89 .98
25 43 2.28 1.28

*(CPU total secs.) divided by (# physical I/0s times 40ms)

Table 13-7

Relative Comparisons (Page 6 of 6)

“l

vl Y

.




B e A R

I&W DBMS ANALYSIS
TEST SUMMARY

SEED

DBMS ADABAS-M ORACLE
ACTIVITY

ELAPSED TIME

147 310
{secs) —

CPU - TOTAL®
(gecs) 36 89

CPU - DBMS
{secs) 3. 25

RYB 147 8

BRLB 0 175

LOAD OVERLAY 2l 3

3
e

®Attributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 1 of 24)
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I&W DBMS ANALYSIS

TEST SUMMARY
Jest Series: B
W ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
(secs) 218 326
CPU - TOTAL® 32 9%
f_:,:g;) DBMS 4 26
RVB_ 128 8
RLE 28 270
HYB 30 25
HLB 9 148
LOAD OVERLAY 127 25
DISK IOs 697 840

Bpttributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page2 of 24)
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I&W DBMS ANALYSIS

------

TEST SUMMARY
Test Series:
—_— DBMS ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
{secs) 130 794
CPU - TOTAL®
{secs) 86 532
CPU - DBMS
{secs) 28 238
RVB 1,901 1
RLB 0 220
HVB 1,162 513
HLB 0 1,501
LOAD OVERLAY V156 15
DISK I0s 4,131

#Attributable directly or indirectly to the DBMS

Table 13-8

I&W DBMS Analysis Test Summary (Page 3 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

DBMS ADABAS-M ORACLE
ACTIVITY

ELAPSED TIME
{secs)

CPU - TOTALS®

#pttributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 4 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

PIUAZUAIY
[é
=1

——__DBMS | ADABAS-M ORACLE SEED
ACTIVITY

CPU - TOTAL®
(secs) 50 114

CPU - DBMS
5.4 34

SAttributable directly or indirectly to the DEMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 5 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

DBMS ORACLE
ACTIVITY

ELAPSED TIME
{secs)

CPU - TOTAL®
{secs)

{secs)

RYB

2,790

BAttributable directly or indirectly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page 6 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

DBMS ADABAS-M ORACLE SEED

ACTIVITY

ELAPSED TIME
{secs) 322 818

CPU - TOTAL®

®#Attributable directly or indirectly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page 7 of 24)
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I&W DBMS ANALYSIS

TEST SUMMARY

Test Series:

DBMS ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
(secs) 315 1,083
CPU - TOTAL®
(secs) 150 688
oo 41 288
RVB 2,574 16
RLB 0 1,246
VB 1,508 331
HLB 0 1,477
LOAD OVERLAY 2,256 >
DISK 10s 11,691

#Attributable directly or indirectly to the DBMS

Table 13-8
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I&W DBMS ANALYSIS e
TEST SUMMARY S

i
W ADABAS-M ORACLE D N
ACTIVITY R
i
ELAPSED TIME 307 582
{secs)
CPU - TOTAL®
{secs) 91 318
CPy - DBMS 20 115
{secs)
RYE 505 20
ALB 0 716 :
m 51 36 -
HLB. 0 314 o
LOAD OVERLAY 1,164 70 -v'
3,501 R
<2 ,
_.:: #Attributable directly or indirectly to the DBMS
2
o :
é Table 13-8 1&W DBMS Analysis Test Summary (Page 9 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

M NS

g
s

E

[

BN

- DBMS ADABAS-M ORACLE SEED
. ACTIVITY
\ »
o ELAPSED TIME
‘j'. _(_am) 567 1,537
-
o~ CPU - TOTAL®
) (secs) 250 962
\':
. - DBMS
b ?PU ) 63 391

- RVB 3,840 20

RLB 0 2,588
HVB 2,053 579
- WLB 0 2,116
L.

5 LOAD OVERLAY 3,345 74
\¢

N

X, DISK I0s 19,570

ghRair %

Bpttributable directly or indirectly to the DBMS

'..‘ Table 13-8 1I1&W DBMS Analysis Test Summary (Page 10 of 24) ,“I-.-.‘.{
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o I&W DBMS ANALYSIS
= TEST SUMMARY

! :;l:

< Test Series:

2 DBMS ADABAS-M ORACLE SEED
o ACTIVITY

D ELAPSED TIME
¥ (s00s) 426 1,420

CPU - TOTAL®

]' }l."" . 1

o {secs) 252 929
&

~ CPU - DBMS

> (secs) 64 344
;

o RVB. 3.888 19
N

N RLB 0 2,637

L 2
HYB. 029 588

WLB. 0 2,221

4,406 60

¥ DISK I0s 10,669

#Attributable directly or indirectly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page 11 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

es e

(o

DBMS ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
{secs) 3,707
CPU - TOTAL®
(secs) 1,424
=
CPU - DBMS = J
(secs) Q 476
B
>
5]
28
RVB 5
4
a
RLB o 3,563
-
(=
=
HVB. 612
5 2,636
LOAD OVERLAY 78
DISK 10s

®pttributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 12 of 24)
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. I&W DBMS ANALYSIS
TEST SUMMARY

Test Series: M

ADABAS-M ORACLE SEED

DBMS
ACTIVITY

ELAPSED TIME
7
( ) 1,780

CPU - TOTAL®
(secs) 868

CPU - DBMS

{secs) 335

6,100

RVB

RLB

14

6,230

#Apttributable directly or indirectly to the DBMS R
Table 13-8 1&W DBMS Analysis Test Summary (Page 13 of 24)
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I&W DBMS ANALYSIS

TEST SUMMARY
Jest Series: N
—— DBMS | ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
(seca) 544
CPU - TOTAL® 160
CPU - DBMS 45
RVE 911
BLB _ 0
¥YB_ 1
MLB 0
LOAD QVERIAY 780
RISK IOs

SAttributable directl;

tly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page 14 of 24)
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—_— DBMS
ACTIVITY

ARl s

I&W DBMS ANALYSIS
TEST SUMMARY

ADABAS-M

ORACLE

AR B T S Tttt S S S A

SEED

ELAPSED TIME
(secs)

CPU - TOTAL®
(secs)

881

{secs)

355

RVB

5,872

SAttributable directly or indirectly to the DBMS

13-800

Table 13-8 1&W DBMS Analysis Test Summary (Page 15 of 24)




14

DBMS
ACTIVITY

I&W DBMS ANALYSIS
TEST SUMMARY

ADABAS-M

ORACLE

SEED

ELAPSED TIME
{secs)

543

CPU - TOTAL®
(secs)

159

CPU - DBMS
{secs)

44

RVE

884

RLB

MLB

780

®#Attributable directly or indirectly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page
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I&W DBMS ANALYSIS
TEST SUMMARY

v, o

. "’.' L P

M ol

DBMS ADABAS-M ORACLE SEED

ACTIVITY
ELAPSED TIME
(secs) 1,153 830 193
CPU - TOTAL®
(secs) 579 474 111
CPU - DBMS
(secs) 198 161 32
RVB 5,988 1 1,840
RLB 3 3,715 197
HYB 0 18 0
HLB 0 20 0
LOAD QVERLAY 7,054 25 36

24,692 7 4,167
DISK 103 , 7,76 ,16

el

#Attributable directly or indirectly to the DBMS o

Table 13-8 1I&W DBMS Analysis Test Summary (Page 17 of 24)
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I&W DBMS ANALYSIS

&4
Y]
[/}
"]
TEST SUMMARY 3
& (8]
1]
7] >~
9]
Iest Seriea: R 3 g
@ 3
— ]
a. 3]
9 L
Lel Ll
> >
DBMS ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME
{secs) 54 414 396 366
CPU - TOTAL®
(secs) 31 272 212 211
CPU - DBMS
(secs) 14 105 33 61
RVB 315 1 2,966 3,577
3 2,671 1,117
BRLB , , 345
WYB 0 6 0 0 9
T
MLB 0 0 0 0 ;;;ti
o
LOAD OVERLAY. 256 32 32 39 o
DISK I0s 3,368 8,259
#Attributable directly or indirectly to the DBMS
]

Table 13-8 1&W DBMS Analysis Test Summary (Page 18 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

DBMS ADABAS-M ORACLE
ACTIVITY

ELAPSED TIME
{secs)

CPU - TOTAL®

®Attributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 19 of 24)




! " 1&W DBMS ANALYSIS
5?3‘ TEST SUMMARY
::1'-:::: est Se A
:r:.'
AN DBMS ADABAS-M ORACLE SEED
T ACTIVITY
&“f* ELAPSED TIME
;52 (secs) 316 7,726 23,181
3
e N
= CPU - TOTAL®
152 5,188 13,811
{secs)
CPU - DBMS 75 2,380 3,374
2,135 1,867 71,661
RVB
48 18,000 R
ALB 4 8 58,190
1,289 6,670 24,486
NVB
332 19,975 5,793
NLB
372 44 53,917
7,287 89,446 436,029

e

b #Attributable directly or indirectly to the DBMS

N

1.'..\

I-é;' Table 13-8 1I&W DBMS Analysis Test Summary (Page 20 of 24)
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I&W DBMS ANALYSIS

TEST SUMMARY
v Test Series: 22
DBMS ADABAS-M ORACLE SEED
ACTIVITY
ELAPSED TIME

{secs) 198 3,811 9,747

CPU - TOTAL®
(secs) 87 2,557 5,798

CPU - DBMS 38 1,174 1,468

RVE 1,005 933 21,312
RLB 298 7,736 19,005
HYB 631 3,251 13,760
WLB 335 9,717 2,686

LOAD OVERLAY 376 40 25,473

4,296 41,394 164,787

#Attributable directly or indirectly to the DBMS

Table 13-8 1&W DBMS Analysis Test Summary (Page 21 of 24)
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I&W DBMS ANALYSIS

TEST SUMMARY
Test Series: 73
DBMS ADABAS-M ORACLE SEED

ACTIVITY
ELAPSED TIME
( y 132 1,877 4,181
CPU - TOTAL®
{secs) 54 1,268 2,475
CPU - DBMS
: 3 19 585 662
RVB 488 470 7,136
ALB 223 3,157 6,575
. 319 1,571 6,634
WLB 319 4,681 1,152

v 367 34 11,354
DISK IO 2,904

18,801 65,907

SAttributable directly or indirectly to the DBMS

Table 13-8 1I&W DBMS Analysis Test Summary (Page 22 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY '
R
Test Series: 74 : !‘
. 1
DBMS ADABAS-M ORACLE SEED :
ACTIVITY
FLAPSED TIME
{seecs) 114 928 2,016
CPU - TOTAL®
(secs) 41 630 1,193
CPU - DBMS
(secs) 11 292 308
RVB 241 238 2.666
205 1 : e
BB ,225 4,379 NS
.:-':;:..'::
VB 167 743 3,086 R
DN
o et
WLB ,202 461 ﬂ
R
ARSI
LOAD OVERLAY 368 39 4,120 ::;_:“:._::
SN e
RN
ISK_IOs 2,307 8,327 30,555
::: #Attributable directly or indirectly to the DBMS
o
[',-A
e
-
“‘ Table 13-8 T&W DBMS Analysis Test Summary (Page 23 of 24)
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. I&W DBMS ANALYSIS T
TEST SUMMARY oo
_ .
Test Serles: 75
— A._-.J
i'-‘!
DBMS ADABAS-M ORACLE SEED L
ACTIVITY
ELAPSED TIME
(secs) 103 460 763
CPU - TOTAL®
{secs) 35 314 455
CPU - DBMS
(secs) 6 146 132
RVB 126 122 1,137
RLEB 190 439 87
WVB 95 333 1,386
WLB 315 980 142
DISK I0s 2,020 3,450 8,881 ]
' #pttributable directly or indirectly to the DBMS
-.‘\

Table 13~8 T1&W DBMS Analysis Test Summary (Page 24 of 24)




13.2 Comparative Analvsis by Tvpe of Activity

f;% This paragraph presents comparisons of the three DBMSs' efficiency while
;{; performing three general types of activity: LOAD, RETRIEVE, and UPDATE.
m Multi-user effects are then sxamined using statistics gathered during

OO execution of the multi-user I&W scenarios, A ranking of performance is
: followed by discussions of the sensitivity of performance to operational

variables, the significance of observed and projected performance to I&W
requirements, and recommendations for improvement. Tables 13-6 through

13-9 contain statistics used during this analysis.

13.2.1 LOAD
(Test Series Z1-25)

13.2.1.1 Comparison

To acquire statistices on LOAD performance, the J-File was 1loaded five
times with each DBMS. The number of records loaded was doubled on each
load for the purpose of developing a set of curves representing
performance as a function of number of records loaded, An unordered
flat-file input was considered the most neutral of formats and was
therefore employed in all loads. It was discovered that SEED is painfully
sensitive to input structure and ordering. The input it was presented
with is perhaps the worst it could experience. With a small amount of
effort, a user site could pre-process data to better suit SEED, probably
bringing it up to the load efficiency of ORACLE as observed.

The unequivocal winner of the LOAD competition, however, is ADABAS-M. Its
performance in LOADing, when compared to that of the other two DBMSs, is
dramatic; for example, ADABAS-M took 316 seconds of elapsed time to 1load
4,950 records, compared to 7,726 seconds for ORACLE and 23,181 seconds for
SEED. In addition, the elapsed time (and other measures) for ADABAS-M, as

a function of number of records loaded appears to be very close to linear.
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13.2.1.2 QSensitivity to Operational Variables

A projected figure of approximately 8,000 seconds for ADABAS-M to load
approximately 150,000 records gives support to the vendor's claim of
100,000 records loaded in 1 1/2 hours. ORACLE appears to exhibit a slight
increase in elapsed time per record as the number of records increases
(.025 seconds increase per record per doubling), whereas SEED appears to
incur an additional second per record for each doubling. Using these
numbers to project would give 266,909 seconds (74 hours) for ORACLE and
1,494,965 seconds (U415 . hours) for SEED to load approximately 150,000
records. The SEED number, it must be remembered, is an absolute worst
possible case,

13.2.1.3 Significance to I&W Requirements

Since loading the data base is essentially a one-time chore, the
efficiency of this process is not terribly important, assuming
time-to-load is kept within reasonable bounds. The T4 hours projected for
ORACLE to 1load 150,000 records, for example, is considered reasonable in
that it represents approximately three days of non-stop loading, a not
unusual experience when loading intelligence data bases. As mentioned

before, it is anticipated that SEED, with favorable organization of input,
could perform Just as well,

13.2.1.4 Recommendations for Improvement

Obviously, ADABAS-M is 1in no need of improvement for loading of data. It
is apparent that ORACLE is maintaining index entry order during 1load. If
this is true, efficiency could probably be enhanced dramatically by
waiting until the end of input has been reached to sequence and organize
the indices.

13~10




13.2.2 REIRIEVE
(Test Series 4,D,M,N,0,P,Q,R)

13.2.2.1 Comparison

Retrieval results indicate that the basic access algorithm of ADABAS-M is
inferior to both ORACLE and SEED, but that ADABAS-M's query resolution
logic is superior. In the Simple Query (Test Series Q) where a majority
of the records pass qualification (3,415 out of 4,v50), SFED wins handily
since it can CALC directly to owner records of interest and retrieve data
records using pointers found in the owner records. In this case, all
records read are known to pass qualification before they are accessed, so
no effort is wasted. ORACLE must incur overhead in searching to acquire
record pointers, but this overhead is smaller than that of ADABAS-M,

These observations are based primarily upon RVB (Read Virtual Block) and
RLB (Read Logical Block) counts for the three DBMSs for Test Series Q
(5,991, 3,716 and 2,037, respectively). The three time-~associated
measures (CPU-DBMS, CPU-TOTAL and ELAPSED TIME) show an even greater
disparity, and support the previous analysis, indicating that there are
not only more disk operations associated with indexing than with hashing
(no suprise), but that, since the CPU times are greater per RVB/RLB
performed in the indexing models, it can be supposed that the logic
supporting indices is more involved and costly than that supporting hashed
access,

A mystery persists in Test Series Q and was also observed in Test Series M
and O. During this simple retrieval of 3,415 records, ADABAS-M performed
7,040 Load Overlays (LOV) (14 more were performed outside of ADABAS-M),
There is no need in the single program user enviromnment of this test for
rolling programs in and out. Indeed, in Test Series R, identical to Q

except for added query qualifications, this behavior was not observed. It
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was thought that perhaps ADABAS-M was using the LOV as a more efficient
means for reading data records or indices. Since all of the LOV activity
is to the system disk rather than the data disk, the use of LOV to read
qualifying data records must be discarded. Since Test Series R must have
accessed indices at least as much as Test Series Q, and since R employed
only 256 LOVs, this hypothesis was also rejected.

One hypothesis which has not been rejected is that the ADABAS-M design
emphasizes and expects a multi-user environment, and optimizes for this
enviromment to the detriment of the single user, "batch", type of
operation. It may automatically save its buffer by rolling it out to disk

every time a new record comes in, This action would be taken under the

assumption that the current buffer contents belong to a user other than
the user who owns the record coming in, In this case, it cannot be
assumed that the wuser of the original buffer is finished with its
contents. The buffer must be saved. A simple check should be possible to
discover whether or not the user has changed. If the same user is Qﬁl’
requesting another record, it can be assumed that the original buffer e
contents are no longer needed and, therfore, do not need to be saved. o

'
et ]
PRI PV

The only other unrejected hypothesis is that the LOV activity is
associated with maintenance of the bit map employed for recording hits.
If for some reason a bit map 1is being rolled in and out, via LOV, each
time a record qualifies, the activity could be explained. This
explanation would require, however, that for a compound query such as Test

Series R, ANDing on results of multiple key searches 1is performed before
bit maps are rolled out.

The picture for compound queries is markedly different. In contrast to
the analysis above concerning basic access algorithms, it can be observed
in Test Series R that the query resolution algorithm employed by ADABAS-M
is far superior to those of both ORACLE and SEED. In going from Q, which
retrieves 3,415 qualifying records to R, which retrieves 19 qualifying
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records, ADABAS-M elapsed time drops by 95%, ORACLE by 50%, and SEED time
doubles. All other measures are similar. It is obvious from the results
of Test Series R that ADABAS-M resolves the entire query via its indices
before reading data records. ORACLE appears to be reading data records
based on intermediate results derived from part of the query, and then

qualifying further by examination of the record.

The schema definition employed for SEED was the cause of SEED's poor
showing in Test Series R. As defined, the search keys involved (place
name and country code) had no direct relation to each other. Had the
schema associated place names as a set subordinate to the country code
set, SEED would have performed much better, employing a hash to country
code and a short chain walk (in this data base) to the place name. It was
felt, however, in the schema design phase of the project that requests for
messages by location would normally be by either country code or place
name, not both, since the place names of places of interest in an I&W data
base are generally unique. Where they are not unique, the additional
retrievals for duplicative place names were felt to be less of a burden to
the system than extensive chain walking in a large data base that would
occur 1if, for instance, TYARATAM were to be sought in the chain of all
places recorded as being in the USSR,

Test Series A and D were Collection Coordination scenarios each simulating
one terminal, starting with identical seeds. The difference in the two
was that A was to modify qualifying records and D was to delete them. In
the event, neither scenario found the correct combination of qualifying
records from the G, H and J files to trigger its modifying or deleting
activity. A total of 61 records were retrieved on simple criteria from
the 3 files. ADABAS-M outperformed ORACLE approximately 2 to 1 in these
tests., SEED was not tested.
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E‘, 13.2.2.2 JSensitivity to Operational Variables

ADABAS-M appears to be poorly suited to list processing types of activity,
where long 1lists of records are manipulated. It is ideally suited for
applications where queries are complex and the number of records
qualifying is low. The bulk of ADABAS-M effort is expended in accessing
data records rather than 1in finding them, From test results, it would
furthermore seem likely that a larger data base would not seriously impair
the performance of ADABAS-M in its searching activity.

ORACLE took only a little over twice as long to read 3,415 records as it
did to read 61 or 19 records. Unlike ADABAS-M, ORACLE increased time from
Test Series A to Test Series R, even though the number of records
retrieved was smaller for R than for A. This indicates that ORACLE is more

sensitive to the complexity of queries than to the number of records
retrieved.

ORACLE's practice of reading data records before they are completely
qualified could get it into serious trouble in a very large data base,
Depending on the structure and distribution of the data base and the
nature of queries, ORACLE could easily find itself performing tens of
thousands of data record accesses needlessly, thus slowing response to the
analyst drastically and saturating system resources for other requests,
This effect has been avoided in intelligence data handling systems facing
the same problem by allowing only pre-defined and formatted queries. In
doing this, however, the flexibility and power of SEQUEL and the data

model supported by ORACLE, probably its best features, would be
neutralized.

SEED would be relatively insensitive to the size of the data base if all
keys were CALC keys. Some degradation would occur, however, as the size
of the data base increases relative to the available disk storage, due to
hash collisions. As queries become more varied, it becomes more likely
that keys will not be CALCed, thus requiring chain walking or unnecessary
retrieval of records which satisfy only part of the query (as in ORACLE).
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At this point, SEED becomes very sensitive to the distribution of data.
Thus, if 1long chains exist, SEED will perform poorly on queries,
Likewise, 1if relationships between data have not been established at

schema definition time, SEED must perform extra work to associate them.
13.2.2.3 Significance to I&W Operations

Since I&W analysis is currently characterized by queries of a fairly
standard and pre-determined nature, it is tempting to speculate that an
appropriate data base design wusing SEED would be the most efficient
approach. Two consideratibns, however, work against this decision. The
first is that I&W activity to date has to a large degree been shaped by
the tools it has had available to it. If a more flexible and powerful
query tool were available, queries might not be so constrained. The other
consideration is the growing potential importance of artificial
intelligence to the I&W process, If artificial intelligence capabilities
are to be introduced to enhance the effectiveness of the I&W analyst, they
cannot be constrained by the inherent inflexibilities of the CODASYL model
demonstrated on this project by SEED.

ADABAS-M performed best of all in the tests executed, except for the Q
Series, which is not considered typical for I&W operations (long lists are
seldom retrieved). In addition, ADABAS-M is perceived as supporting a
more flexible query environment than SEED in that keys may be designated
for all access requirements without running into limitations which are
built-in (e.g., only one CALC field per record) or resorting to structures
which become cumbersome in large data base enviromments (e.g., chains).

ORACLE, while not performing as well as ADABAS-M, appears to be less
sensitive to the type of query and the most flexible of the three systens
tested. This augurs well for the I&W environment, especially that of the
future,
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¢ 13.2.2.4 Recommendations for Improvement -
Fi .
. ADABAS-=M's problems with Test Series Q and excessive 1load overlay action

should be investigated. It 1s quite likely that a minor modification L
[! could solve the observed inefficiencies, If the hypothesis stated above, - _’1

;ﬂ: that the LOV activity is due to an assumption that the enviromment will be

;; heavily multi-user, is true, it may not pay to modify ADABAS-M, since the S
- I&W environment is a musti-user enviromment. A trade-off investigation } ?:‘
examining just how heavily multi-user the environment is, compared to the @)
added CPU cost of knowing when a buffer need not be rolled out, compared
to the CPU and I/0 savings when roll-outs are avoided, should be performed
before modifying ADABAS-M,

ORACLE would benefit from additional 1logic which would enable it to
resolve entire gqueries before accessing data records, as  ADABAS-M
does., This would be a considerable effort in the best of cases. It is
likely that the basic structures of ORACLE may not support such a
modification.

13.2.3 UPDAIE
(Test Series B,C,E,F,G,H,I,J,K,L)

13.2.3.1 Comparison

ADABAS-M performed better than ORACLE on every update scenario executed,
Table 13-9 shows update test statistics for ADABAS-M and ORACLE, for the
measures: elapsed time, total CPU time (attributable to the DBMS), and
file service requests. The column ™Q/A"™ is the result of dividing the
ORACLE statistic by the ADABAS-M statistic and shows the advantage (ratio

larger than 1.0) or disadvantage (ratio smaller than 1.0) of ADABAS-M
relative to ORACLE.
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One overriding effect should be discussed. When ADDing records to the
G-File, two separate relations had to be updated during the ORACLE tests
due to the limitation on size of the SEQUEL working area. This caused

extra command parsing and logic execution for ORACLE, handicapping it
significantly.

The degree of this handicap can be seen in both elapsed time and total CPU
time:

o The elapsed time advantage range (ADABAS-M to ORACLE) for tests
having no ADDs (Test Series B,E,F and I) is 1.5 to 1.9. The
range for total CPU time is 2.3 to 3.5.

(o] The elapsed time advantage range for tests which include the 50
record ADD (Test Series C,G,H,J, and K) is 2.5 to 6.1. The
range for total CPU time is 3.7 to 6.2.

Additionally, it can be noted that there is a general trend for the
advantage to drop as ADDs become a smaller proportion of total activity.

Test Series C, which shows the greatest advantage for ADABAS-M (6.1, 6.2)
performs only ADDs.

The only advantage shown for ORACLE is for file service requests during
the ADD related tests, this advantage increasing as ADDs become a greater
proportion of the activity. This indicates that although ORACLE has a
relatively difficult time deciding what to do and how to do it, it is more
efficient in actually storing new records, This condition of being
relatively CPU bound is born out by page 6 of Table 13-7, which depicts
CPU time versus physical I/O time. There is no suprise here. Since ORACLE
supports a more general data model and more powerful (non-procedural)

interface language, it can be expected to be more CPU intensive.
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e 13.2.3.2 Sensitivity to Operational Variables

-
-
-

Examination of Table 13-10, which orders tests according to resouce
utlization and workload, will show a very strong correlation of all three
measures of ORACLE resource utilization to the number of commands 1issued
to the DBMS. This supports comments made above concerning the expense
involved 1n parsing a non-procederal language and supporting a very
general and basic data model. The indication 1is one of almost direct
correlation, ADABAS-M also shows a strong correlation of CPU time to the

number of commands issued. Other ADABAS~-M correlations are looser,

Of particular interest is the number of seconds of CPU time used by the
two DBMSs per command, ADABAS-M takes from 1.7 to 4.0 seconds per command
for more active jobs (C,G,H,I,J,K). It is in the 5.0 to 8.3 second range
for 1less active jobs (B,E,F). ORACLE, for more active Jjobs, takes
approximately 10.6 to 13.8 seconds per command. For less active jobs, it
takes from 11.9 to 19.0 seconds per command. This means that ADABAS-M
would saturate the CPU sometime before 35 requests per minute are made of
it from resident drivers. It would saturate the CPU sometime before 12
requests are made of it from quick in and out drivers. ORACLE CPU Dbest

case saturation points are, respectively, 6 and 5 seconds.

Another observation should be made concerning the nul ti-user
characterisics of ADABAS-M as they apply to update activity. It 1is the
practice of ADABAS-M to maintain updated and new records in primary memory
until they are forced out by space limitations or until ADABAS-M itself is

[ terminated. This practice was observed during the benchmark tests when
! update tests were run to completion and their statisties blocks contained
E. now writes to the data disk. The tests had to be re-run, with termination
E;i of ADABAS-M, to get valid statistics. ADABAS-M was still alive in memory,
if: idling, waiting for other jobs to request its services. It was oblivious
?; to the fact that its only user had terminated, and still maintained the
i

o
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updated or added records in active buffers, assuming that until it '

.
'}

absolutely had to put them on disk, it might as well keep them in primary

—r
Al
s
L
‘

PR ]
P

memory in case another user requested them. Some savings may be had here

Py

if users tend to access the same records. This policy of maintaining
updated and new records explains ADABAS-M's non-optional journaling of
updates. If updates are not to be made permanent (written to disk) at the

termination of the job which updated them, then some provision must be

made to assure the user that the wupdates will eventually become permanent
even in the eventuality of system failure sometime subsequent to
successful termination of the update Jjob., Automatic, non-optional logging
of updates accomplishes this, This logging activity, of course, uses

system resources, but it is certainly faster than immediate updates to the

data base on disk. Logging activity can be observed, in fact, via the
disk cylinder access and head movement histograms produced during the
benchmark by the General Purpose Monitor, to be sequential, in-track DR

writes, causing a minimum of costly head movement, usually none.

13.2.3.3 Significance to I&W Requirements

Since the I&W enviromment will 1likely continue to be that of a system of
resident application drivers and will include direct calls to the DBMS .1
from terminals, the CPU to command ratio should be in the low end. T7Thus, L
taking the best case for the more efficient DBMS, the system can be '
expected to support, at a theoretical maximum, 35 requests per minute. To .
maintain acceptable response times, this number should be lowered to "'7.}
approximately 25 requests per minute, This is probably in range for

existing systems, but allows little room for an increase in the number of

users and almost no support for advanced techniques of automatic inference _ 4
and decision support, This 1is a generic problem to all data base j*.:.‘
L e

- management services provided by host resident software, o
: -
b -
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i! The automatic, non-optional journaling policy of ADABAS-M presents a
s question, Since it makes possible a savings when updated records are soon
accessed again, it 1s potentially a resource saving policy. It can also
:1§ be said that, since data integrity and security from loss are important
considerations, that no resources are wasted; some form of journaling for
recovery must in any case be provided. It is possible, however, that
o there may be a desire to avoid the cost of journaling on some files, as in

the case of analyst work files, or possibly, to speed up processing during

periods of urgent demand.

. 13.2.3.4 Recommendations for Improvement SR
.. ' B
It is felt that there is not much room for improvement in resource J‘.J

utilization in either ADABAS-M or in ORACLE. ADABAS-M appears rather

: R
: efficient and ORACLE appears just as efficient considering the greater )
. power and flexibility it affords. Unfortunately, this performance can S
R probably not be enhanced sufficiently to meet algorithmic and level of .}
oy support enhancements planned for I&W systems., )
" _ t\'j‘<
2 -
N R
~ 13.2.4 Multi-User Effects N
(Test Series F,G,H,I,J,K) .]
13.2.4.1 Comparison El:.:-_.t:;
: —
5 No discernable penalties were incurred either by ADABAS-M or ORACLE in the = !H
{: support of multiple users. Test Series F,G, and H all had three users. _a;:
R Both DBMSs showed marked increase in system resource utilization during G ffi}
and H as compared to F, but G and H also performed four times as many .

pe commands as F. Test Series I, which has five users, performed more in the

|
@
- —Y

range of F than in the range of J and K, which had six users each. Again,
the number of commands performed by I was closer to F than to G,H,J or K.

Refer to Table 13-6 for information concerning the numbers and types of RN

i commands performed for each Test Series, ) .,!
e
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Although the number of users did not seem to have great effect, a case
might be made that the number of tasks did have an effect in both ADABAS-M
and ORACLE. The Test Series, which had by far the heaviest resource
utilization (G,H,J,K) also had the highest number of tasks (3). It can be
seen that I, which had more users than G and H, and also accessed more
records than G and H, was much lower in resource utilization than they
were. Test Series I also had, however, approximately one third of the

number of commands to process. Again, the number of commands processed
appears to be the determining factor.

As has been discussed earlier in this report, the benchmark tests were
adversely affected by ADABAS-M's restriction of no more than 18 files open
at one time. ORACLE's requirement for a separate copy of its user
interface module for each terminal supported also impaired testing. It

would seem that ADABAS-M is designed for a 1limited application set and
ORACLE for a small number of users.

13.2.4.2 Sensitivity to Operational Variables

Although no clear correlation of efficiency to number of wusers was
discerned, the functionality of the systems in supporting large numbers of
users or large application sets is suspect. Although ADABAS-M might
support a large number of users (this has not been proved), they must
limit themselves to a total of 18 open files. ORACLE's requirement for

embedding itself in user tasks could, at some point, cause a shortage of
system memory.

13.2.4.3 Significance to I&W Requirements
ADABAS-M's 18 file restriction is severely detrimental to I&W

requirements. Nct only does it put an unacceptable limit on expandability

of I&W systems, it would not even now support system files and analyst

work files at the same time.
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ORACLE's memory eating propensity probably puts an unacceptable upper ﬁ“l
limit on the number of users. e

13.2.4.4 Recommendations for Improvement - @

Probably the 18 file 1limitation in ADABAS-M is an arbitrary number which
could be increased with a minimum of effort. The limitation 4is placed
because a buffer is kept for each open file, thus using memory for each
open file, If the subject I&W system has sufficient memory, there is no
reason why an adequate number of files could not be supported, For
example, assuming each buffer consists of 512 bytes, 100 open files could
be supported at the cost of only 51,200 bytes of memory.

ORACLE's problem is more at the heart of 1its design philosophy
(multi-tasking rather than multi-serving). It would probably be a major
overhaul to change it.
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14.0 QUALITATIVE EVALUATION FACTORS

This section contains qualitative evaluations of the ORACLE, ADABAS-M, and
SEED systems from the point of view (1) of the user and (2) of the
programmer, Other comments, dealing with specific system features, are

included in the first subsection.

The material contained in this section is derived from a full year's
experience with each of the systems under test, and reflects those
features which may prove most significant in the actual choice of a
system. Factors are included which appear to have the greatest potential
impact on system selection. No single DBMS was found to be so outstanding
that it can be recommended without qualification for all I&W analyst
requirements. For this reason, this set of qualitative evaluations may be
used to provide guidance in 1locating those features required by a

particular installation.

Subsection 14.1 contains comments and descriptive material in narrative
form. Subsections 14.2 and 14.3 contain evaluations in outline form.
Recommendations from the point of view of user-analysts and programmers

are contained at the end of these two subsections.

14.1 Qualitative Fvaluations

This section contains narrative evaluations of the ORACLE, ADABAS-M, and
SEED systems along the following dimensions:

(o} Query Language

o} Interactive User Interface

(o} Host Language Interface

o Data Base Administrator Utilities

14-1
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14,1.1 Query Languages

The ORACLE query language is SQL, a version of the family of SEQUEL
languages developed by IBM. SQL is English-like, containing many "noise"
words (i.e. words which are not needed in the query, but which assist the
human reader, such as "from," "where," "in," etc.) The SQL parser does not
require all the noise words, and many words can be abbreviated. The

language is well documented, with many examples.

The ADABAS-M query language, ADASCRIPT-M, is not English-like in the sense

that noise words are not used or required.

Queries to SEED use the Fortran-oriented Data Manipulation Language, which
is neither user-friendly nor English-~like, The commands available for user
are strictly dependent on the definition of the data and relationships
defined for the data base,

14.1.2 Interactive User Interface

In ORACLE, the SQL interactive processor 1is wuseful for debugging and
quickly inspecting data base contents. However, it has some undesirable

features:

Although SQL prints column headings for a query, the heading is truncated
to the length of the field.

The data buffer size is a hindrance with the I&W data base because some
records are too 1large to be displayed at one time. When this happens, the
user is forced to select only certain fields for display. However, note
that ADABAS-M does not permit the user to select fields for display, and

all fields are always returned.
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In ADABAS-M, the interactive debugging program was used for inspecting
data base contents, as well as for debugging and other purposes.

ADABAS-M wuse in general is more limited by the role assigned to the Data
Base Administrator (DBA). The DBA must specifically define and allow user
views for the end user, open files which the user will be allowed to
access, and perform other functions which restrict user access to the

systen.

The AMTEST routine used by ADABAS-M does not display field headings. Data
are simply packed into a record buffer and returned -- all the data, all
the time,

AMTEST is much more "procedural™ than SQL; that is, once into AMTEST, the
user must open a thread, open the file that will be accessed, put the
filename into the control block, and specify the user view that will used,
and 1its length, before a query can be made against that file, If a

different file will be used, the same steps must be performed.

AMTEST allows the user to save information returned from a query to a
user-specified external file, while SQL does not. In SQL, however, once
the user specifies the data base name, then all files in that data base

are made available.

Two interactive query facilities are provided in SEED: HARVEST and GARDEN.
HARVEST provides information about the schema/subschema definition,
displays data values of specified items in the data base, and performs

other functions. As in ORACLE, the user has the ability to display only
selected fields.
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The first step in HARVEST is to specify the subschema name and password.

Once this is complete, the user is connected to the data base, and all
data (files, records, sets) are available. HARVEST also allows the user to

save information returned from a query in a user~specified file.

Note that HARVEST is used only to query the data base, No commands are
available for the user to modify or update the data base,

GARDEN, the SEED on-line query facility, is best suited to aid in
application development. GARDEN provides an interactive Data Manipulation
Language (DML) which allows the programmer to obtain information about the
data base (sets, records, data items), test applications programs, and, if

necessary, modify the contents of the data base interactively.

An end-user, such as an analyst, would find GARDEN much too procedurally
oriented. GARDEN does not provide an English-like query language and can
only be used with a thorough understanding of the structure of, and

relationships within, the data base.

Neither HARVEST nor GARDEN was directly evaluated during this project.

14.1.3 Host Language Interface

In general, ADABAS-M requires fewer calls to process a query. Typically,

the steps performed are:

o Open a thread (connect to the data base).

0 Open the file to be operated on; use the host language to set up

search buffers and other required files,

14-4




Issue the command to the data base; i.e., for a simple retrieval
based on a key for an entire record, the record contents would
be retrieved in a record buffer. The user is then left to
"process"™ or "view" these field values based on relative field
positions.

Close the file,

Close the thread (disconnect from ADABAS-M).

ORACLE requires more calls (probably because it is intended to be

"user-friendly"). In general, the following commands are used:

Log on to ORACLE.

Open a cursor (connect to the data base).

Issue the SQL command to the parser. (Use of the parser reflects
the "user-friendly" approach, since the more natural commands

require more processing.)

Bind any search variables to the command. (The ADABAS-M
equivalent would be to set up the search buffer. In comparing
the two systems, notice that when using the Host Language
Interface (HLI), ORACLE has the user make several calls to
ORACLE-specific routines, in order to check each step, while
ADABAS-M has the user make use of the host language.)

Define receiving fields for a retrieval instead of having

retrieved data dumped into a data array.
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2{5 o Execute the retrieval; i.e., perform a search. However, the data IR
505 will not be delivered without a FETCH command. o
{ - s
.{. o FETCH the data. (In ADABAS-M the user has the option of passing : ;!q
5:5 a record buffer in most cases, If the buffer has been defined, éﬁfj
W the data are put into it.) o
o T
, _ . ) Close the cursor (disconnect from the data base). @
R9 o
"1:3 o  Log off from ORACLE. ooy
.:% It{tﬁ
! 1~
o In SEED, the steps required to process a query are generally very simple: ”3‘?
;f o Open the data base. iﬁgl
- T
> 0 Issue the commands to the data base.

! o  Close the data base.

( This procedure would require issuing SEED DML commands which are specific

to the structure of the files defined in the schema. That is, a thorough
ﬂl} knowledge of the data base definition is required for navigation.

A simple retrieval based on a key for an entire record for the Weather

Summary file used in these tests would involve:

P
ARG
.

R

1. Finding the position in the owner set based on calc key value (a

")
y t
R+ AP

unique retrieval key used by a hashing scheme to calculate the location of
the page address on which the record is placed), and then:

N
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2. Finding members of that set based on chaining methods defined.
The I1&W data base has been defined with only forward pointers, and would
find the pext positional member of the set. The user has the option here
of simply locating the record or using a variation of the same command,
which will transfer the data from system buffers to the user work area,

Note that with SEED running under IAS, it was found that all applications
interacting with SEED had to be taskbuilt using "split task architecture"
and run from MCR (an IAS facility) as real-time tasks. Using split-task
architecture, the application is linked to a vendor-supplied module which

spawns a subprocess to execute the DML commands.

One feature of the SEED DML is that it includes commands which allow the

user to display diagnostic messages when errors occur.

Another, less desirable feature is that, unlike ADABAS~M and ORACLE, when
an error occurs in an applications program, the user pust reset the error

status code to zero.

For debugging purposes, it is not always necesssary (or possible) to have
a task execute "successfully" or completely. Unexpected errors may occur,
and the user may abort the task. When this happens in ADABAS-M, the Data
Base Administrator (DBA) must use a utility to close all threads left open
by the user (that is, disconnect the user from ADABAS normally). When this
happens in ORACLE, the user and DBA need not take any action, because the
ORACLE cleanup task detects the user task abort and frees the data base
resources in use by abnormally terminating user programs and terminal

processes.
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Host Language Interface (HLI) documentation is always somewhat cryptic at
first glance. For example, the vendors supply examples in several
different languages., A problem would occur if the actual implementation
failed to match specifications. The documentation might explicitly state
(or even strongly imply) that certain parameters were optional in a

calling sequence, but experimentation might show that they were necessary.

An example of this type of difficulty, in the ORACLE DBA documentation,
occurred when project personnel used the ORACLE EXPORT utility to back up
portions of the data base. Documentation indicated that certain parameters
were optional and could be entered in any order. After a great deal of
experimentation, it was found that all parameters were actually required,
and that they must be entered in the correct order. In addition, it was
found that after data files had been backed up with the EXPORT utility,
they could not always be reloaded with the IMPORT utility, which sometimes
indicated errors in data formats.

14.1.4 Data Base Administrator Utilities

In general, for ADABAS-M, the DBA has the ultimate power over use of the
data base, and the DBA functions are quite separate and distinct from the
functions that the user is allowed to perform. This would be an advantage
in an environment in which the user does not want or need access to the
data base at a higher 1level. For exarple, a user who wants to change a
user view in ADABAS-M must call in the DBA to perform this task.

Although ADABAS-M 1is not a secure system, the DBA can severely limit the

data base user.
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ORACLE, as a more user-friendly system, allows dynamic changes to be made 'i;7¥{
in the data base by the user, and gives no impression of a distinet ’ffifi
separation in roles between the DBA and the user. ORACLE does document a :Tij;j
privilege granting scheme. ,H_;!H
I
Which of these systems is easier to wuse? From the point of view of the ;:;Eié
user, working interactively with the system: e
fﬂ.*
o It depends on the documentation available to the user, 171

o It depends on how well the user knows the contents of the data

base, (This is the most important factor, since SEED requires
the user to understand data base structure for effective use of

the system.)

o Given that the user is an analyst at a terminal, trying to
process what has been seen and finding anything new based on
previous information, then ORACLE would appear to be the easiest
to use, It might be noted here that in ORACLE a query can be
performed based on the value of any field, if response time is
ignored. In ADABAS, a query can be performed only on a field
defined as a key field, and that ADABAS might be limited in use
for ad hoc queries unless the user had little imagination (the
test is in the imagination of the data base designer). This
preference for ORACLE is also based on the assumption that SQL
is being compared with AMTEST, and AMTEST would require too much
set-up time,



Following completion of the RTE test runs with ADABAS-M, the systenm
vendor, Software AG, announced that the system was being withdrawn from
further sales because of possible errors in the implementation. It is not
clear at this time what the future status of ADABAS-M will be.

14.2 Analyst-User Viewpoint

This subsection contains, in outline form, characteristics of the three
DBMSs which appear to be most significant from the point of view of the
analyst-user.
o Interactive Language
- ORACLE

- Easiest to learn and use but only average in execution

- English-like language

- ADABAS-M

- Not as English-like as ORACLE

- Two interactive language options, one for each type of

user:
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-=  HARVEST

-=-- Very easy for the non-technical person to use

«== On-line HELP facility to aid the user

-=-  GARDEN

~-~- Resembles host interface language

o --- Requires programming background to use and
. understand it
- o For ORACLE and ADABAS-M, the interactive language resembles the

host 1interface language. For SEED, one interactive 1language, GARDEN,

resembles the host interface language.

o Retrievals from non-~keyed fields:

- Cannot be performed under ADABAS-M

- ORACLE and SEED can retrieve on any field, not just keyed
fields, This feature is important for ad hoc query entry

o Data retrieval output facilities

- ADABAS-M

e
,"

et e e
B F VI B

- No field headings or separation among output items iy
AL

RS

b 0N

- Very difficult to read in this form ST
i

s
9

PR
.

- Entire record is stored in packed format in the record
buffer
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- ORACLE ‘
o

-~ Field headings with their values
)

-~ If the heading is larger than its value, the heading fii;i

is truncated. This may cause trouble if two headings ‘fgf

have the same initial letters. . _;

)

- SEED ;:i~}
—— Headings and field values

¢ User views: versatility of facilities for creating unique views

of the data base for each user

ORACLE

- Each analyst can create his or her own table or view
of the data base without changing the actual data

base.

ADABAS-M, SEED

- Cannot dynamically create user views. In ADABAS-M the
Data Base Administrator has a dedicated terminal ard
must take down the entire system to create new user

views.
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Analyst aids

- SEED

— User-friendly on-line Help facility

- ADABAS-M, ORACLE

- Reference manuals required for questions

Number of users

- ADABAS-M

- There is a limit on the number of files that can be

open at the same time. Users can access only the files

that are open at the time.

- ORACLE

- When the system is used interactively, the number of
users that can use the system is limited. This
limitation may be due to the PDP=-11/70 implementation
used for testing.

Overall evaluation from point of view of user-analyst

- ORACLE preferred from user's viewpoint

- Able to retrieve on non-keyed fields, best for ad hoc

queries
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- Easiest to identify and retrieve data

- Provides relational joins, needed for ad hoc queries

- Easiest to learn

- Negative factor for ORACLE

- Limited data buffer size. If the record is larger than

the record buffer size, it cannot be displayed

directly.
e 14.3 Programmer Viewpoint

This subsection contains evaluation factors seen from the point of view of

the prcgrammer responsible for installation and maintenance of the DBMS.

s
h"'
\}:; o Debugging aids
- SEED
\_::-\,
:;f -- Prints description of error
- - ADABAS~-M
;2; - Prints error code, which must be looked up in manuals
d - ORACLE
jii_ --  Prints error code only
!:_ - Error codes cannot be predicted under certain
':2. conditions

1414

e T,
. . . .
-~ L SRR

----- MRS RS RCAE A A S IO Al Sl A RPN

. ®

" -



.

D
LR

B . . "

D) . RN .

Lt et e A
I E B

PRSP A
s

v
.

T,
i) .'l"’ .
P .

AP i s B e i ReoCi ek 2 A T Al SIS AT A A AT SR S SO IRt
P S b it Jiubo i TR e . A L ORI IO
ACACANS T DA . AR A - . B L . .

R ESSEEAS,

- - -

Even with error codes, it is sometimes difficult to

determine the actual error

Documentation concerning error codes less complete
than ADABAS-M and SEED

o Documentation

- ADABAS-M

One manual; describes host language interface,

Commands given in alphabetic order

Mo examples

Well written, well organized, user is kept in mind

- CRACLE

One manual

Many examples

Many system specific items

Not well organized for programmer

Understanding the manual requires that the reader krow

the query language
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- SEED

- Commands listed in alphabetic order

- Examples too simple

- Structure seemed confusing

- Training manual was required for some information

- Documentation not up~to-~date; missing documentation

may be due to the fact that SEED was modified for this

project by the vendor for use under IAS operating

system.

o Record retrievals

- ADABAS-M, SEED

- Will return record that is being retrieved

- ORACLE

- Will not find and get the record at the same time; two

commands are required

(o} Changes to data base

- SEED

- If the file structure changes, with fields added or

deleted, the data base administrator must rebuild the

system.
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- ADABAS~M, ORACLE
- Changes have minimum effect on programs; it is
necessary only to modify the INCLUDE file and
recomplle
o Interference among users
- ADABAS-M
- If a program aborts while holding a record, this may
cause other users to abort if they are trying to
access that same record. One user can interfere with
other users.

- ORACLE, SEED

- Users are independent, cannot interfere with each

other
o Overall evaluation from point of view of programmer
- SEED

- Best for quick, short retrievals; SEED's use of cale

fields for data storage is extremely fast

- ADABAS-M

-_— Best for complex queries on multiple key fields
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ORACLE

Best compromise for efficiency in both simple and
complex queries

Only system to support relational joins for ad hoc

queries

14-18

-~

‘w

.

.
‘e - Sale
. NSOAIN AN S



.
agr
LN

L SIALE

MCUTaE A ”

D

LA S

L
%

I

‘s
Tk

15.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents conclusions concerning the applicability of the
three DBMSs to the I&W mission. The body of the report should be
consulted for further discussion (Section 1.2) and details (Sections 13.0
and 14.0).

15.1 Conclusjons

ADABAS-M, with identified enhancements, is capable of supporting typical

large I&W systems for the near to mid-term (+5 years).

0 It can support approximately 25 I&W analysts concurrently with
adequate response times (5-10 secs.) (Section 13.2).

(o} It has relatively efficient reorganization capabilities (Section
1“.3) ]

ORACLE, also with identified enhancements, is capable of supporting
typical small I&W systems for the near to mid-term (+5 years).

o It can support approximately five I&W analysts concurrently

with adequate response times (Section 13.2).

o Its support in terms of ease of use and logical power is the
greatest of the DBMSs tested (Sections 13.0 and 14.0).

o Its flexibility in terms of data base definition and

reorganization is also the greatest of the DBMSs tested
(Section 13.0 and 14.0).
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SEED, because of its complexity and inflexibility of data base design and
reorginization, is not appropriate to the I&W task, which requires great

e

]

P
o
L. -

flexibility in data base structure and contents,

o Reorganization is very difficult in SEED.

o Access paths must be incorporated into the data definition,
effectively ruling out the support of unpredetermined inquiry

and research processes.

o SEED is the most efficient in performing simple queries which
have been anticipated at data definition time, but slows down
dramatically as searches become more complex,

None of the DBMSs were found to be robust. All contained program code
errors which caused either invalid results or program or system aborts
(Section 13.0 and 14.0).

15.2 Recommendations

Although ADABAS-M is considered to be the most efficient of the DBMSs
tested, and the only one capable of supporting a large I&W implementation,
it is not apparent that it would offer any advantages over currently
fielded systems and Air Force owned DBMSs such as SARP V,

ADABAS-M and SEED, which was found to be inappropriate to the I&W

enviromment, are not recommended for new I&W system development,

LI

ORACLE i1s recommended for interim I&W system development where a small

L ot
.

e

number of users require a powerful data model and query capability, and

great flexibility in data base re-design and reorganization.
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Detailed recommendations for improvement of these DBMSs can be found 1in
Section 13.2. All would require more extensive stress testing and

debugging before they could be fielded.

It is our judgement that the solution to I&W requirements for the mid to
long-term (beginning approximately five years from now) will be found in
currently emerging data base machine technology and future developments in

special purpose function architecture.
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Appendix A. DATABASE HIGHORDER INTERACTIVE LANGUAGE (DHIL)

This appendix contains definitions of the DHIL commands which were used in
deveioping the scenarios for this project.

The full DHIL includes approximately 100 commands for scenario
specification and control. This summary contains only those commands that
are needed for interpreting the scenarios in Appendix C. 1In the
definitions provided here, a brief description of the command is given,
followed by a specification of its format. Explanations of the parameters
are given when they are needed, and further comments describe the way in
which the command has been implemented in the RTE. Since the purpose of
the scenarios has been to provide a basis for evaluation of the DBMSs,
several of the commands have been implemented simply as WAIT times,

indicating that they involve operations which are not related to the DBMS
under test,

The following parameter names appear frequently in the definitions:

userview = the subset of data upon which the analyst wishes to
perform an operation

fieldname = a field name, within the userview, on which the selection
is based

fieldvalue = the value associated with fieldname when making a
selection request

LOGOP = optional when multiple selection criteria are required; the
logical operator used to make the association between multiple
fieldname/fieldvalues within a selection request (AND, OR)

RELOP = a relational operator (EQ, NE, GT, LT, GE, LE)




The following DHIL commands have been implemented in developing the ‘ﬁi
scenarios: . 2;:
- @

ADDON: Add a new record to the data base. AR
ADDON userview;

The assumption has been made that to add a new record to the data base,

the analyst must first call up the appropriate form, ENTER all relevant

information into the screen, then use the ADDON command to update the data
] base with this new record.

-

.;j The Update scenario uses this command heavily; the translator should

devise an appropriate scheme to represent the data base impact.

ALERT: Output message to analyst of the number and type of each entry in

the queue,

ALERT;
The following assumptions have been made:
Each analyst has a queue which will contain brief entries describing
messages, memos, "chatters," etc,, that have been put into the queue. DHIL

provides a set of commands for operating on these queues.

Every message in the data base will be stored in one (and only one) file.

Messages are added to this data base file by a "phantom" process called

- MSGIN (MSGIN will act as the "update™ scenario).
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1. Get message from external source,

[
;-'.'.r";' )

r
e

.. 2. Assign Information Source ID Code. f%};
= o]
R 3. Add new message to data base message file, ;;;j;
- o
- o]
=e 4, Based on addressee information: .
20

Ja, Update the appropriate analysts' queues by entering the
Information Source ID Code and other necessary information (priority,
title, etc.)

4b. When in doubt about who sees it, update the Watch Officer's
queue with the information as above,

5. Go to Step 1. ;tf X

-‘_}._ .4

CHATTER: Transfer current display to another analyst. .1
CHATTER receiving LOGIN identifier [, receiving LOGIN 3 Za

identifier]; T

This command updates the receiving analysts' queues and writes all

information to external files., The translator should generate a WAIT time.
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L]s' COMMENT: Scenario remarks. S
~ - ]
F‘I COMMENT scenario-comments; - @
ff Allows the insertion of comments to give detail on how or why certain VTiE
- steps will be performed in the scenario. The translator has the option of 'lil?
_—
ignoring the comment command, or reproducing it within the script. ’ 7.{
DELETE: Delete the first record that meets the selection criteria from the S
data base. ]

DELETE ([userview, fieldname RELOP fieldvalue
[LOGOP fieldname RELOP fieldvaluel]l);

DELETE without a parameter list (i.e. DELETE();) will cause the removal of

the currently accessed record from the data base.

DELETE with a parameter list causes the translator to find the record that
meets the selection criteria, then remove it from the data base (actually
a RETRIEVE (parameter list); followed by a DELETE();).

userview and fieldname are standard

fieldvalue = any valid field value (constant, character string,

etc.)

If no selection criterion is specified, delete the current record.

A-4
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DISPLAY: Display full body of alert.

DISPLAY [<alert number>][into form <userview>];

This command represents the analyst displaying something in the queue
other than a message, because a message retrieval represents a data base
access, while all other types of alerts should be stored in external
files. The translator could set up an arbitrary retrieval from a

non-database file, or set up a WAIT time.

If <alert number> 1is not specified, default to highest priority alert in
queue, "DISPLAY [<alert number>] into form <userview>" is used to fill a
data base record format with the data contained 1in the specified alert

queue entry.

ENTER: Used in the RTE to simulate the analyst entering data into a

previously retrieved form (message form, collection request form, etc.)

ENTER (fieldname = newvalue [, fieldname = newvaluel);

Only the contents of the display are modified; this command has no effect
on the data base. Subsequent primitive directives control the disposition
of the data. The translator should handle this command as a WAIT time.

FORM: Display the template format for the specified user view.

FORM userview;

This command is used to display a form which will then have information
ENTERed into it by the analyst (a sequence of steps used to add a record
to the data base). The translator should show activity against whatever
files this FORM is contained in, or, if this is impossible, simply execute
a WAIT time.
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. HARDCOPY: Format and transfer all of current display to hardcopy device. :f.f
:“ HARDCOPY; .9
s ]
The translator should handle this command as a WAIT time. §37§

-

INSERT: Add DBMS items (values) to graphics display and insert information .j

about those items into data blocks. ,.}ﬁ

o

INSERT ([class = <symbol>],[loc = <value>], block = <valued); e

Parameters are:

class optional parameter used to assign a symbol to an item
being added to display.

loc optional parameter: the coordinates of the item being
added to display. If not specified, default to current
position of cursor or light pen.

block required parameter, used to append a data block to the
item identified.

The INSERT command is issued as a WAIT time from the script.

MAP: Generate map background.

MAP ([LAT = <{fieldvalue>, LON = <fieldvalue> / LOC = <location

3 ) St ‘..‘-.'.' .
@ . .
L

LAT, LON = the geographic coordinates to be centered on display

o
o
‘

name>], [SCALE = <scale>]); 1

fl;-j

The analyst must specify either LAT and LON, or LOC, but not both. .E'tj
®!

»

. [
—a N R_P_V ol

LOC = country/region/major city/installation to be certered on

.

e

display

3

s
3
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SCALE = optional parameter which specifies the desired map scale. If
not specified default to the largest scale (1:20m). Scales available are:

al 1:20m, 1:5m, 1:1m, 1:500k, 1:250k, 1:100k, 1:50k, 1:25k, 1:10k, 1:7.5k.

- The translator should make the appropriate retrievals against whatever
data base file this information is stored in,

MODIFY: Change current selected data base items (single instance)

MODIFY (fieldname = new value [, fieldname = new valuel);

fieldname the name(s) of the field(s) within the record that should

be modified.

new value = any valid field value (constant, character string,

variable, etc.)

This command is used to represent the analyst making an update to the
specified fields in the currently accessed record. The translator should
update the specified record in the data base,

PAGE: Scroll the display image forward or backward one "page"™ at a time.
This command is used for the RTE to simulate the aialyst pressing the

appropriate function key for scrolling.

PAGE;

The translator should handle this command as a WAIT time.



PERFORM: Execute a function and return,

PERFORM function/procedure/subroutine name;

The translator should replace the PERFORM command with the appropriate
FORTRAN CALL statement.

PLOT: Retrieve DBMS items and display on previously generated map.

PLOT ([userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP
fieldvalue]], CLASS symbol, [BLOCK/NOBLOCK]);

Retrieve multiple instances of data that qualify by the specified

selection criteria and plot onto current map display.

CLASS = classification of symbolic data to be presented.

BLOCK/NOBLOCK = optionally specifies that a data block/tag is to be
appended to each symbol generated for display. (BLOCK is the default.)

The translator should generate commands for the necessary data base

search/retrieval based on the selection criteria specified.

PLOT without selection criteria (PLOT (, CLASS = symbol,
[{BLOCK/NOBLOCK]);) allows the analyst to plot the information associated
with the record currently being displayed. The translator handles this as
a WAIT time,

QUERY: Select specified data (multiple instances - list display).

QUERY (userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP
fieldvalue], [SORT BY fieldname [ASC/DESC]]);
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The parameter list follows the standard definition.

QUERY will retrieve all records in the data base that meet the selection
criteria and display them sequentially to the wuser in SORTed order (if
specified) with scroll capability. The translator should perform the steps
required to access the specified records, and perform the SORT (if
specified) on those records found. (For the RTE, SCROLL is represented by
the PAGE command,)

RECALL: Return the most recently STOREd display (from the top of the STORE
file) to the terminal.

RECALL [STORE];

If the optional parameter STORE is given, the current display will be
STOREd after the top display is RECALLed.

The translator handles the RECALL by reading the top M"display"™ (most
recently stored display) from the STORE file, displaying it to the user,
and removing this information from the STORE file. In the RTE, the second
step (displaying the information to the user) is omitted.

If the STORE parameter is given, move the current display information to a
temporary file, perform a RECALL, then STORE the information from the
temporary file to the STORE file.

RETRIEVE: Retrieves the first occurrence of a record that meets the
selection criteria (from userview), and displays it to the analyst through

the userview,

RETRIEVE (userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP
fieldvaluel);
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The translator should perform the steps required to access the specified

data base record.

REVIEW: Retrieve and display next record of data that qualify by the
selection criteria in the previous SEARCH statement (get next record (in
SORTed order) from hit-list), When end of data is reached transfer control
to statement following END-SEARCH.

REVIEW;

The translator will handle the SEARCH/REVIEW pair according to the types

of data base access commands available for each DBMS.
ROUTE: The ROUTE command is wused to notify an analyst (<receiving login
identifier>) that the specified message should be seen by inserting the

information associated with that message into the alert queue.

ROUTE (LOGIN-ID = <receiving login identifier), MSG-ID =
<fieldvalue>, PRI = <{fieldvalue>, SUBJ = <fieldvalue));

The ROUTE command is issued as a WAIT time from the script.

SCAN: Display short titles of all queued alerts.

SCAN;

Since these queues will not be implemented for the RTE, the translator can
substitute a WAIT time.

SEG: Draw a line segment between two points.

SEG([FROM-LAT = <fieldvalue>, FROM-LON = <fieldvalue>], TO-LAT =
{fieldvalue>, TO-LON = <fieldvalue));
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Notice that the FROM coordinates are optional parameters, If not
specified, the assumption 1s that the analyst has identified the FROM
coordinates with the current position of the cursor or light pen.

The translator executes a WAIT time for the RTE.

SOMETIMES: Used to support the RTE by "randomly"™ determining (using a
pseudo-random number genrator) whether or not the assoclated set of

commands should be executed.

SOMETIMES (probability, [A], [LOOP = <integer>]);

probability = a real number (hard-coded into the scenario) which
assigns the probability of some "event" occurring, i.e. that the commands
contained within the following BEG-SOME and END-SOME delimiters will be

executed.

A = optional parameter which when present indicates that the alert
status should weight the probability. For the RTE, it is assumed that:

PEACE implies that probability = probability

CRISIS implies that probability = probability # 2 or probability

= 1, whichever is less,

WAR implies that probability = probability ® 3 or probability =

1, whichever is less.

LOOP = <integer> is an optional parameter which when present
indicates that the SOMETIMES command should be repeated <integer)> times,
with the probability weighting each iteration. The default is a single

iteration.
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This approach always presumes that a "higher" alert status increases the
probability of all events occurring.

SOMETIMES is used with the BEG-~SOME and END-SOME primitives (for compound
statements). The translator should set up a SOMETIMES function which, when
called, will calculate the "overall® probability (probability # A) and use
a random number generator to determine if the event should occur, so that

translation should produce:

IF (SOMETIMES (PROB, A)) THEN (%*sometimes()#)
BEGIN (®*beg-somet®)
END (%*end-somet®)

STORE: Save the current display for 1later RECALL. The STORE/RECALL
primitives act as stack operators (PUSH and POP respectively to a
temporary file) always acting on the top of the stack/file (last in, first
out).

STORE;

The translator should handle this command by writing the current display
information to the top of a temporary store-file.

Up to three displays may be STOREd at one time; if an zanalyst attempts to

STORE a fourth display, delete the bottom display from the STORE file,
then STORE the new display.
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THINK: Simulates "think~-time™ by generating a random number of seconds to
WAIT.

THINK (min, max, [a]);

min minimum number of seconds to WAIT

max maximum number of seconds to WAIT

A = optional parameter, representing alert status, which when

specified weights min and max as follows:

PEACE implies min = min, max = max.

CRISIS implies min = int(min/2), max = int(max/2)

WAR implies min = int(min/3), max = int(max/3)

This command is used to represent the time lapse which occurs during a
scenario when an analyst reads something, waits for hard copy, decides
what to do next, takes a coffee break, etc. Use of the A parameter

simulates the effect that alert status has on an analyst's activity.

Table A-1 contains detalled instructions for the translation of DHIL
statements into FORTRAN =zcript elements.

To ensure adequate managerial visibility into the progress of code
translation, testing and implementation, and to act as a cowmron
conxunication medium for the different translators, a mcdule-by-module
tracking system was implenmented. £As each module would flow through the
cycle from module dezign to final acceptance of the code, its currert

status would be indicated in an on-lire report file,
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s BHIL STATUS.TXT Section 1

The following file is for the use of the sanasesent/rrograssers
concerned with the translation of DHIL scenarios into FORTRAN scrirts,
It is seant to be as ur-to-date as rossidle,

Status Codes? Tyre Codest
SCEN - Scenario
Code - In coding process FUNC - Scenario function
Run - Coasiles but is not tested INL - Include file
Tst - Testing complete/ DHIL - DMIL coesard
deliverable UTIL - Utility routine

Table A-1 Translation of DHIL Statements (page 1 of 9)
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s DHIL STATUS.TXT Section 2 L
[ -} ADABAS - M DEPENEENT

Nod-Naa l:escrirlion Isn lkte euthor Slhtus Eonen'.

UATCH E SATCK-FUNC E SCEN E /27 Il(200vl][ Tst E SCENARIO COMPLETE !!!
REVINP ; REVIEW-INPUTS ; FURC ; 9/18 ;[200:111' Tst ;IlivM

e | Gawn | U § 707 1o T

RVEWT E REVIEW-EVENTS E FUNC E 9/23 i(2o°:l]£ Tst E ! orens second thread
EXSIND E EXAN-SIGN-IND E FUNC E 9/23 El‘.‘Wvl]i Tst ;. ' orens second thread
GETOPS E GET-CRNT-0PS E FURC E /22 I:[ZO(MIE Tst E ! orens second thresd
PRINSE I' PREP-NARN-HSG ; FUNC ; 923 l'mo.m' Tst I' 'TINE for uniaue key

~adds records to all A-filess then deletes thea befor

e returning to sainline

UPDFIL | UPDATE-FILES | FUNC ! 9/22

10200+1]1 Tst

! urdates E001A

- —

; AREA-ANALYSIS ;CENARIU' ; .
AREA E AREA-ANALYSIS ; SCRIPI; 9/30 ;[200:1]‘; Tst
%, ¢ 13 E COMP-HOLDINGS E FUNC 1 9/24 Et;;o-ni Tst
UPDTOB E UPDATE-0B ; N | 9/17 ;(200011; Tst
ADLDAT E ADII.-DATA—REODE FUNC | 9/30 E[ZOO:I]:I Tst 1! orens second thredd
LAV 4 E SET-WA%XL[WE FUNC ) 9724 Eﬂwdli st
ACTIND E ACTIVE-INDICA i FUNC | 9/20 1[200v1]i Tst

COLRED

COLL-REQ I FUNC

9/29

(200,111 Tst

PLOT-FLT-RIUTE! FUNC

9/29

£2004111 Tst

BISSION-UPDATEI FUNC

+

9/28

200,131 Tst

EXNING

EXAMINE-INDICAI FUNC

+
t
!
}
t
[
i
¢
!
$
t
\
N
t
I
$.
t
1
3
$
]
3
t
!
3
t
|

1 rd)

2001111 Tst

B T . T I I R e R

P AU S M [N R I R R

|
|
|
I
o
PREMSE | PREPARE-MSG i FUNC E 9/28 E[ZOO-IJE Tst  1lsese o5 PRUMIG above
TU-ANALYSIS SC!:J‘»“RIO : ; : .
TWANAL | IN-ANATLSIS E Scrivli 712 E E Code E
IDACT FIND-“LL-“CTW; FUNC E m”M2 E E Code E
INDARE :mn-m Em«: E7/12 ; ECode ;
PLTACS E PLOT-AOB E FUNC E ma ; ; Code ;
ConTIA ; COMPUTE-TIE 'I FUNC ‘l m2 ‘I ‘l Code ‘l
Teblc A-1 Trarsletion of DHIL Cratcrerts {rarc 2 of 9)
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rd o,
: BLDAAP | BUILD-AREA-WAPI FUNC | 7715 ¢ | Code NS ‘ N
o e oo e gommees Ao [RERp dooeeees R )
" NOTID | NOT-IDENVIFIEDE FUNC 1 7/14 | | Code !
e B B S S T R
| MAC-ROUTE -ASSESSNENT !
------- L ittt REUEEET EEEEEY SRS SEREPERY SR T TR eE TR P PR
MACRTE | BAC-ROUTE 1 SCRIFTI 7720 | Code |
-------- e B S e TR
PLINSN | PLOT-HSN | FUNC 12713 | Code |
——meeen rmmmmesmoeeenn goomeee- goeoeees foommeen $oommene $rmmemmemmnneeeee
CONINF | COUNTRY-INFO | FUNC 1 72/15 | | Code |
-------- R R S B B
SRCHOB | SEARCH-0B | FUNC 17213 1 | Code |
-------- L R B B B e B
FNDCAP | FIND-SYS-CAP | FUNC | 2/13 | | Code 1
------ R R R e B S R EEEE R EE
SRCHEV | SEARCH-EVENTS | FUNC 1 7/15 1 i Code 1
------- e T B B B S IR
ORYIND | QUERY-INDICATOR FUNC | 2/13 | | Code 1
—mmeee gommmommemeee R $omnoes fmmeeen foemne- frmmmmm oo eeen
| MIL-SYS-ANAL SCENARID !
-------- R R B L B B
NILSYS | NIL-SYS-ANAL It SCEN 1 7/12 | | Code 1
-------- L B S B B B et
UPSYSD | UPDATE-SYS-DATI FUNC 1 7/26 | I Ran 1}
-------- D e B B B T
UPDSAN | UFDAT SAN INFO! FUNC | 7/26 | t Run |
e 4 Y B fomenme frmmmomemnnne e
PLOTSS | FLOT-SAM-SITES! FUNC | 2/26 | I Run |
-------- T e i S T
PLOTRS | PLOT-RADAR-STSI FUNC 1 2/26 I Ry |
-------- R B e R B MR EE S E e
DUNSNS | DVERLAY-NSNS | FUNC | 2/12 | | Run 1
B e R -- t ~pemmmeee $omee-m- frmmmmre o
UFDRT | UFDAT-RADAR-INI FUNC | 7/26 1t I R 1
s ECDIER SR EeE e gonmnnee fommmnnn $ommnnnn formnmmmmmomnaneeenaes
SYSCOL | SYSCOLL-RE@ 1| FUNC | 7/29 | L Run 1
-------- e B Bt S B S
| COLLECTION-COORDINATION SCENARID |
$omes t t----oe $-----ee pommmeee et
COLCOR | COLLECTION-COR! SCEN 1 9/29 11200,111 Tst 1
¢ + + e ommames frmmmm oo
GETCA 1 GET-COL-AUTHORI FUNC 1 6/28 10200,1]1 Tst 1
------ S L A e S B By
REJECT | REJECT-REQUESTI FUNC | 6/28 10200:111 Tst |
et SR 4-mmome- poenene St St fromommos o ennaes -
REROUT | RERQUTE-REQUSTI FUNC | 8/28 107000131 Tst 1
------ $oomnee t t B L et e PEPR RO
EXTREQ | EXTRACT-REQINTI FUNC 1 9/29 1(200,131 Tst |
+ $o--oo-ot % tom-mm doommememe e
REVRCE | REVIEW-RECCE 1 FUNC | 9/29 10200121 Tst |
-- + R S fommmeee $rmmmne- L Rttt
| A SFECIAL COLL-COORD SCENARIQ PAIR: | . -
———t + L SN SERERE fomennas gromrmee oo S
ADDTOG | ADD-TO-GOO1A | SCEN 1 9729 102005111 Tst 1! edds S0 reaucsts Y
L 4 teeooeee gemmenen goenneen et - -
COLDEL | COLL-COORD-DEL! SCEN 1 9/29 1(200+111 Tst 1! deletes recuests S
after processing R
-------- B S S RSN
EXTDEL 1 EXTREQ W/DELETE FUNC 1 9/29 11200101 Tst I'same as estract-ang- RSN
process-reauiresents (3bove)s excert thal this versiun deletes the } .'.'.',
reavests once they have been processed ... ":‘-
-------- L e e B T T hCEnREEEEEee T
REJTH | REECT(W/HOLD)) FUNC ) 9/29 1120% 111 Tst 1! REJELTy but hold rec .
-------- e S S B B O EE

Table A-1 Translation of T1IL Statements (pa- . of 9)




RERTEN 1 REROUT(W/HOLD)| FUNC
-------- e S e B B
FOR THE VERSION OF THE COLLECTION-COORLINATION SCENAKID THAT UFDATES RECORDS
AS THEY ARE FROCESSED, LINK (20051)COLBEL KITH [200,15)PHILAB,

——— Y S, F P
| UPDATE SCENARIO

RO S, foremann

UFDRTE 1 UFDATE 1 SCEN

PR 7 P, fomeoen

ADDMSG | ADD-MSG-TC-DB | FUNC

————- Jomm e [T

DELETE | IELETE #SGS | FUNC

SC R

........ {---_--___..-____'-____._
ANACON | ADARAS Cosmon 1 INCL
S F P F U

SIMPLE - multiple (100) simple retrievals against the "“J-File" (weather info.)
based on a random single key value (country code).

COMPLEX - multiple (100) complex queries against the "J-File" based on
four randomly generated key values (place name 1 and country code 1 OR

9/29 102004170 Tst

------- !

~
~
—
o

- — e e A e

e

1

- — e o e e b

[ D

------- R e

o

=1

&
[P S

[ S

place name 2 and country code 2),.

Table A-1

Trarslation of DHIL Stutements (page & of
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DBNS: ORACLE - DEPENDENT
Nod-Nas De.crirtion Ture  Date  Author Status Cosment
+ + t t + t
1 COLLECTION-COORDINATION SCENARIO 1
+ t + L et
COLCOR | COLL-COORD, | SCEN 1 8/9 1 1 Tst |
4 4 $o-mme- fommeee I fommmmommmo oo
EXTREQ | PROCESS-ROMNTSI FUNC 1 8/9 | I Tst |
+ + + “peveana- pommmeee t Note:
GETCA | GET-AUTH-FORM | FUNC 1 8/11 I I Tst 1 a1l source for ORACLE
+ t ] + t t resides in [200:73
REJECT | REJECT-REQUESTI FUNC | 8/9 I P Ist |
' 3 3 ry Iy $
t 1 t t t ]
REROUT | REROUT-REQUESTI FUNC | 8/9 | I Tst |
N N s - N N
REVRCE | REVIEW-RECCE | FUNC 1 8/9 | b Tst |
+ t ] t ¥ t
COLLECTION-COORDINATION $$¥/DELETESS
t + t | RS fonnmnon pommmmmemmmmoeeaceee
COLDEL 1 COLL-COORD(DEL) SCEN 1 10/8 | | Code |
t t + toemee- 1 t d
EXTDEL § EXT-PROC-DEL 1 FUNC 1 10/8 | | Code 1|
+ t + t R B
ABD-T0-THE-G-FILE (50 records tu surport the COLDEL scenario)
¢ t t domeeeen fomonnes frmmmmemmoneoneonoeeen
ADDIOG 1§ ADD-TO-G-FILE | SCEN 1 10/14 | I Tst !
t + ) + R e i
MIL-5YS-ANAL SCENARID
% t t + ) fommmesemmmemeaeaaaee
NILSYS | MIL-SYS-ANAL | SCEN | 8/26 | I Run I
t ) 1 ) } t
PLOTSS | PLOT-SANS { FUNC 1 8/30 ¢ I Run | ! 2 oren cursors !
t f--mm-e- $o-mmeee O | SRR R b
PLOTRS | PLT-RADAR-SITEI FUNC | 8/30 | t Run | ! 2 oren cursars !
t + ¢ 4 + fomemememmnenns oo e
UPDRT | UPB-RADAR-INFO! FUNC ! 8/10 | 1 Tst |
+ ) 1 + L R
UPSYSD | UPD-SYS-DATA | FUNC | 8/11 | fTst |
+ t + {ommmmom - frmmmmemno e
OVMSNS | OVERLAY-HSNS | FUNC | 8/2% | I Run
t ¥ L R L 2 dormmmmem e
UPDSAR | UPDATE-SAM-INFI FUNC ! 8/28 1 I Run |
+ + t t Rt R
AREA-ANALYSIS SCENARIO
+ t t pomeens feemme- frmmmmmmme s oeooeaae
ARER | AREA-ANALYSIS | SCEN ) 8/19 ) I Run I
4 ¢ gemmnees 4eemeeee pomemmne free e mmm e
PLTRTE | PLOT-FLT-ROUTES FUNC | 8/10 I 1 Tst i
i SuTEREE R $oneees fomeomes geemees fommee frmmemmmmen s oo
CNPHLD | COMP-HOLDINGS | FUNC [ 8/17 1 T Run |
e poomeee doooes pomenens poamnaes fresmemmnsins e
ADLDAT | ADDL-DATA-REQDI FUNC 1 3/31 | I Ren 1 ' 2 oren cursors !
——eeen fomme e mneeee §ooeeee- $oomees fommmeen fomemmne §oommmmome s
UPDTOB | UPDATE-CB | FUNC 1 8/17 I 1 Run I
e S gemeenee domeooee I TR fommemmmemmnene e
Table A-1 Translation of DHIL Staterents (page 5 of 9)
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GETCAP | GET-CAPABLTIESE FUMC 1 8719 | | Run ) .!
ACTIND | ACTIVATE-IND 1 FIMC | 8/18 | | Run ) - N
Rt SaeECEIS R yommome gomm oo Jomeeees L pomoomeeeae e onanneas g
COLREQ I COLL-REQ I FNC | 8/18 | 1 Run 1 C
-------------------- R R SR AR R LIt e R
HSNUPD I MISSION-UFDATEY FUNC ) 8/18 | | Run ) ,"~1
-------- T S e S o
EXHIND IEXM-INDICMORI fuiC | 8/18 | 1 Run 1 -
4 e $emnnes prooomenemseneonaies R,
WATCH-FUNCTION SCENanO .!
-+ —efrnoanan fommnn s fonemeae pommmneeom oo - :
WATCH | MYO‘-FWCHONI SN 11| t Run |
-------- L S N i S ! SEREP T P RTR LR N 0
REVINP | REVIEV-INPUTS 1| FUNC 1 B/19 | Run 1 &lso used by ﬁFEA o
-------- f—-f-—-f—f}i ]
CHPSG | CONP-NSG-HOLD 1 FUC 1824 | fRa | . ]
-------- St e S R R R L IRE S
RVEWNT I REVIEW-EVENTS | NG | 8/25 | I Lode |
----------------------- e T B R GRRER PRI
EXSIND l EXAM-SIGNF-INDI FUNC | 8/26 | 1 Run 1
——————————————————————— e B B B
GETOPS | GEV-CURRENT-QPI FUNC | 8/27 1 P Run |
-------- T T B B BT R RE PP
UPBFIL | UPDATE-FILES | FUMC 1 8727 ! I Rune
—emneen from e enas promommn fomomons e frmmmee fom oo
KAC-ROUTE-ACCESSMENT SCENARIO
-------- T B s ORI RRRE
MaCRTE | MAC-ROUTE | SCEN 1 9/1 I | Run 1
------- T S e S ST R
PLYMSH | PLOT-MSN [V R TR Y Run )
-------- e B B R Mttt EUREE T SEE P TR
CONINF | COUNTRY-INFQ | FUBC | 8/30 I P Run |
-------- T B R B SORmCE T e PR
SRCHOB | SEARCH-OB | FUNC ) 8/30 ) I Run 1! 2 oren cursors !
------- e B T ST S
FHDCAP | FIND-SYS-CAP 1 FUNC 1 8/30 | I Run !
-------- T B S Rt e S
ORYIND 1 QUERY-INDICAT | FUKC 1 B/31 | | Run | ' 2 oren curscrs !
——————— B S L e S
SRCHEY | SEARCK-EVENTS | FUNC 1 8/31 | P Run 1! 2 cren cursurs !
------- e B Bl Bsaiest RECSEEEEREEE PR
TU-ANALYSTS SCEMARIO
-------- et S S T S
FNDACT | FIND-ALLACTVIY FUNC ) 9/1 ) f Run 1! 2 osen cursors ¢
-------- e T B S B ]
BNDARE | BOUND-AREA | FUXC | 9/2 1 I Run 1! 2 arer cursors ! .
-------- B S T S R EIE Rt )
PLTADR | PLOT-AOB P FUNC 1 972 ) P Rea 1! 2 aren cursors ! R
———————— T T T et ST e . J
-@
SC> R
------- e T B B S Bt ST R .
AIVT 1 ALLL userview | INL 1 8/19 | field defns, for retrievels un twl ! :
-------- L L B S S e A
BIWL I BL.1 userview ! INCL | 8/25 | samer but for usersiew BJJX 1
CIND 1 Tl uservaew | INQL 1 8/17 1 somer but for Userview CDO! 1 o
PIvt 1 B1.1 userview | TN 1 8/9 1 sames bu'. for userview I‘vOl 1
[P 7 ZU-;?I‘VI'U 1 INCL 1 8/25 | semer bul for wserview LOOD ) “
BN 1 £ wserview | DL 1 8/25 1 samer bt tur userview L0011 T
7
1
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------- Lt B B L e S LTI '
20V 1 E2.% userview | INCL 1 B/14 1 saaer bul for w.erview £002,1
-------- e S S EETSUSEY SRTIPPES SNSRI S
E2N3 ) E2.Y userview § INCL 1 B/1A 1 scser but for Gierview £002,3 R
-------- it Sk TS EESEESEE EEREPETT EEBEEESS DR .
FIWD 1 Fl.f userview | INCL | B/18 | .ozer bul for uierview FOO1.1 ) -'? -
B pememees pomoooes pooooeee pooooees fomeomr e Tt
GIWE | G1.1 userview | INGL 1 8/3 | sawer but for uscrview G001,1 —
-------- e S e S EETents IRV @
GlWv2 I G1.2 userview | INCL 1 8/3 1 saver but for uierview G001.2 L. <'~1
HIWL | RILT cserview | INCL 1 8/3 | cener but for yerview HOOLLL
-------- i S T S e Ar T —

1

{ PR

|
------- Tt I T B S

SIMPLE - multiple (100) simple retrievals against the "J-File'" (weather info.)
bused on a random single key value (country code).

COMPLEX - multiple (100) complex queries against the "J-tile" based on
four randemly generated key values (place name 1 and country code 1 OR
place name 2 and courtry code 2).

DBHS: SEED - DEFENDENT
Kod-Nss Descrirtion Tyre  Date  Avthor Ststus Cozzent
--------- D et B B e S Rt

SIMPLEl ~ multiple (100) simple retrievals against the "J-File" (weather info.)
based on a random single key value (country code).

'

SIMPLEZ - multiple (100) simple querics against the "J-File" (weather info.)

based on a random single key value (place name).

COMPLEX] - aultiple (100) complex queries against the "J-File" based on four
randomly generated key values (oeede 1 oand place 1 OR ccode 2 and place 3
with access via the country code set.,

COMPLEXZ - moltiple (100) complex querics against the "J-File” based on four
randomly generated key values (ccode 1 oand place 2 OR conde 2 oand pla v 0y
with access via the place name set,

COMPLFX with TPDATE - the complex gueries were performed against the "V pale” g

the records found which met the selection erfterty wor Tt
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CIRCLE | CIRCLEC...) 1 DMIL 1 2/1 I I Tst | wait § or 2 secs.
R At SRR L pemmmeen foeeenes foommenn frmemmme e oaaas
INSERT | INSERT(...) 1 DHIL 172/1 1 I Tst 1 wait 2 t0 S secs.
t + t t t t ---
[ 4 | NP I DHIL 1 2/1 | | Tst | wait 2 to 5 secs.
pomemes p-—--t } ponmmme promeeme oo
SE6 I SEG(..s) PORIL 1 7/1 t Tst 1 wait 1 or 2 secs.
4 -t ! T S T
CHTTER | CHATTER ... I DHIL 17/t 1 f Tst | wait 1 or 2 secs.
¢ t t R S proeermnmmann oo
DISPLY | DISPLAY ... I DHIL 17/ 1 Tst [ wait 1 to 3 secs.
+ 4 ¥ e
PURGE | PURGE ... { DHIL 1 72/71 I Tst 1 wait 1 or 2 secs,
+ ¢ ¢ el SRR prommmeenomennee e
RECALL | RECALL | BHIL 1 4/28 | 1 Tst 1 wait 2 to 5 secs. i :
¢ ¢ } e e poomoomemn s ee .
CHKOS | CHECK SOURCES | FUNC 1 72/2 | I Tst 1 used by MIL-SYS-ANAL - ;:
+ + e frommeee e prmmmm e S
WP I WP | DHIL 1772 1t 1 Tst | wait 2 to S secs. R
' ¢ L | } - -
PLOT I PLOT(., ) 1 RIL 1772 ) 1 Tst 1 wait 2 40 5 secs. ’

888388 used only by PLOT coesands without 2 selection list 322282
yy

} $ 'y 3 Iy
T T AS T T T
PLTNSA | PLOT-NEW-SAN | FUNC 1 2/6 | I Tst | used by NIL-SYS-AHAL
+ t ' ! + T
CHTNSA | CHAT-NEW-SAM 1 FUNC 17/ I Tst 1 used by NIL-SYS-ANAL
t + 4 froeemnnt N SCITIRRIR
CHINST | CHAT-NEW-SITE | FUNC 1 7786 | 1 Tst | used by MIL-SYS-RIA
~+ ' t-meoont 4 fomommmmm s
CHATIC | CHAT-INC-CAP | FUNC 1 7/6 I 1 Tst | used by NIL-SYS-ANAL "
+ + s o pommes prmmmmmm oo .
PLOTIC | PLOT-INC-CAP | FUNC 1 7/ 1 I Tst | used oy MIL-SYS-ANAL :_ .
—————— foemmm e $oommee- N promneee s frmemmmesn e an RS
PLTNST | PLOT-NEW-SITE | FUNC 1| 7/8 1 1 Tst | used by MIL-5YS-ANAL et
+ t t } t t S
BUILDM | BUILD-MAP PFUNC 1 2/14 1 | Tst  1AA/VATCH AN
} ' t pooeeennt } - -
BRFTXT 1 BRIEF-TXT | FUNC 1 7715 I I Tst {14, NATCH v
t ! } + t —
CHTCOL | CHATTER-COORD | FUNC ! 7/9 1 { Code 1 used by AREA
t ! ' S S -
CHTMAL | CHATTER-MAC | FUNC 1 7/9 | I Tst ) used by AREA, TN
+ t t + 1 frmmmmmme e
PREBRF | PRESENT-BRIEF | FUNC | &/17 | | Code | used by AREA
1. 4 Iy 4. } ES
Al ¥ ¥ T T ¥
MSGIF 1 MSG-INTO-FORM | FUNC | 7/19 | 1 Tst 1 used by UFDATE
+ prmmeene pomemmen IS prommmmmromn e
RANLST | RTE-TO-ANALYST! FUNC | 7/19 | t Tst | used by UFDATE
t + t t + pommomomee oo e
RUATCH | RTE-TQ-WATCH | FUNC | 7/19 | I Tst 1 used by UPDATE
4 ¢ t t e
REMOVE | REMOVE-MESSAGE! FUNC } 7/1% 1 t Tst | used by UPDATE
e B | Attt fommemam $ramerem $aomneen frmmmmmmm e
GETCI 1 GET-COLL-INPUTI FUNC 1 6/25 I I Tst | used by COLL-COCRD.
+ pome- . t t
SCNQUE | SCAN-QUEUE P FNC 17715 | Code 1 used by MAC
+ + T pmnmees pomsmamme e
NFYOPN | MOTIFY-OPNS | FNC | 7/15 | | Code 1 used by MAC
pomenmne It SRR poomeeee poomeees R
BRFASH | BRIEF-ASSESSAT! FUNC | 7715 | | Code ! used by NaC
4 e fomenmes prmmees frmmmeem s
o AN D §
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. APPENDIX B. ENGLISH LANGUAGE SCENARIOS

~if The following narratives are summaries of the scenarios presented in the
4

i] project document "Conceptual I&W Data Base Specification," dated 15 July

}Q 1981, and later revised by Mc2. They are intended to give the reader a

general picture of the type Qf activity described in the scenarios, and
should not be used as the basis for detailed implementation or study.
(Appendix C contains a precise specification of the scenarios in the DHIL

format.) Note that three of the nine scenarios listed here were not fully

implemented (as indicated in the title lines). The first section (numbered
R B.1) contains a generalized scenario for I&W analysis and is not intended

for implementation.

B.1 Generalized I&W Scenario

This scenario presents a generalized task sequence for the I&W analyst.
:} Emphasis is placed on the structure of I&W analysis, rather than on

~ specific actions or data requirements.

The analyst has been tasked to provide a specific analysis. This tasking
may be either a continuing responsibility or a special request. To obtain
appropriate data to support the analysis, the analyst must first define

- the bounds of time and location of the situation being analyzed.

N Within these bounds, the analyst calls for and reviews military activities

o~ of a designated type (such as troop maneuvers). If no significant

activities are found, then the analyst continues by searching for other
activities of interest. (Note that "significant" must be defined for each

type of analysis. An event is significant only within the context of the

analyst's task assignment.)

d) While reviewing military events of several types within the designated
- space~time boundaries, the analyst finds a report that may be significant

(such as an increased number of aircraf't sighted at a particular location
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within the area of interest). At this point in time, the significance of
the report has not been determined, and its correctness has not been

verified. The next steps are intended to establish the significance and
correctness of the report.

The analyst extends the search to include earlier and later time periods,
reviewing military activities of various types as before. If nothing
relevant or significant is found, the analyst eventually abandons this
analysis and returns to the earlier mode, perhaps marking the report for
future reference. The two modes might be called "seek" and "confirm." The
first is a search for items that suggest a hypothesis of interest; the
second is a search for items that confirm, deny, or expand upon the
hypothesis. The first mode is comparatively undirected, somewhat like the
lookout in the crow's nest scanning the horizon for items of interest; the
second 1is a directed search for the required information, as tl.e lookout
attempts to verify and identify an obscure patch that appears in the

telescope.

Another extension of the initial search includes adjacent geographical
areas. The expanded search may also include related military or political
activities, background information on the area, and any other relevant
information. The analyst's search is intended to obtain information which
confirms, explains, and expands wupon the initial hypothesis. Additional
data may be retrieved from the data base, data from one file may be
compared with deta from another file, data may be displayed and combined
with other data against the background of a map on a <color terminal,
graphs and histograms may be drawn to help visualize the data, and various

statistical routines may be employed to assist in the analysis,

At some point, which is defined by the type of confirmatory data obtained,
the significance of the event, and the time requirements for warning or
other reports, the analyst may prepare a briefing or draft document
summarizing the findings of this search, including references to the

sources of information and relevant quotations Srom them. A report
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generator and other editing facilities assist in this task. The analyst's
immediate superior normally reviews and approves the report, which is then

prepared and transmitted in the appropriate form., The analyst returns to a

review of incoming message traffic.

B.2 Hatch Function

Identify and determine significance of current and impending events which
may require a U.S. military response, or which may affect the ability to
carry out a military response.

The simulated Watch Officer is reviewing incoming messages within an

assigned area of interest in order to identify and report on events which

may require a military response from the U.S. In general, the messages are

routine, but a small fraction will be regarded as unusual. (In the ;;~

simulation, a random process determines whether to regard a message as

[N
")

interesting or unusual. The actual content of the message is not taken
into account in the RTE simulation.)

P O

%2
&
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When an unusual message is identified, the analyst studies it closely to

determine whether further action is required. This judgment is based on {;

B d Lo

the analyst's prior knowledge and general understanding of the area of
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concern. In most instances, there will be no need for further action, and

the analyst will return to the incoming message file. (Again, a random

LA
R

process determines whether the simulated analyst will regard a message as
significant.)

A message is received which indicates that a coup appears to be imminent

ﬁ; within the analyst's area of interest. The analyst uses the system to
- retrieve other messages that deal with events occurring at about the same
[i' time and place, and which will serve to verify and expand upon the
;‘ information contained in the first message. The analyst also examines the

current list of indicators for this area to determine the extent and

- significance of the coup. A statistical algorithm is invoked to predict
M

iﬁ the time of occurrence of the coup, based on indicator values.

q
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The next step for the analyst is to determine whether friendly missions
will include flight routes which may be affected by the coup. A query to
the data base obtains this information. Records concerning these flights
are marked for subsequent analysis. The analyst now studies the related
information that has been retrieved to determine whether further attention

is warranted. If not, the analyst returns to the task of reviewing
incoming messages. (The decision whether to regard the impending coup as

significant is simulated by a random process.)

If the coup will have an impact on flights which are within the analyst's
area of responsibility, a brief text is prepared and transmitted to the
Route Assessment officer. The data base is updated to reflect the threat
to U.S. flights and to U.S. nationals in the area. A notation is added to
the data concerning this country indicating that there 1s an impending
coup.

The messages used during this analysis are now returned to the file, and
the analyst returns to the routine task of reviewing incoming messages.
When a predetermined number of messages have been reviewed, the scenario

terminates.

B.3 Military Systems Analvsis

Identify significant changes in military system capabilities which may
require a U.S., military response.

The analyst is reviewing messages which are concerned with foreign
military system capabilities. Most of these are routine and report recent
changes, which are entered in the data base to update current information.
Sometimes a message indicates a change in system status which will require
further analysis to establish its significance for friendly military
forces and activities. (The occurrence of significant changes is simulated

by a random process.)
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iz Messages containing information on system status are selected by the .?t;
.f analyst and studied to determine the need for confirmation and further "
(I review., If further study is warranted, the analyst enters appropriate
;? instructions to locate additional information concerning the weapon system
fl from the Equipment Summary. The range of the system 1is reviewed to
: determine the extent of the threat that it presents. ;;};:
_ii The simulated analyst now consults with other analysts, using the computer ;jiﬂﬁz
'C? terminal to send messages to persons with some knowledge of the weapon 'fiﬁEL
:f system, From information gathered in this way, the analyst uses the :;;:i
_ terminal to build a more complete picture of the potential threat. A ’.%
.Ei cartographic program builds a display of the geographic area involved, and L
‘}: the location referenced in the initial message is indicated. In this
t; scenario, the equipment type is a SAM, and the range of this equipment is
ﬂ; indicated on the map, which 1is displayed at the terminal. A computer
:Eﬁ algorithm 1is used to determine impact assessment by correlating the Qf;j;
;i capabilities of the missile installation with preplanned friendly flight N fii
- routes. The analyst studies this information to determine whether the 't:;
_ installation will have a significant effect upon those routes. (The "”'.‘..1
analyst's judgment is simulated by a random process.) :'};i
If there will be a significant impact on friendly flight routes, the ]
- analyst prepares briefing material, extracting necessary information from ???!E
;i} the data just retrieved. A warning message 1is prepared and disseminated. ';s}g
< Flight routes are modified to take account of the new threat. The analyst Ve
o then returns to the task of reviewing incoming messages. After a _‘::fi
predetermined number of messages have been processed, the scenario ".!
g terminates. fljii
=
° .0
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B.4 Collection Coordination

Coordinate intelligence collection requests with current tasking.

The collection coordinator 1is scanning incoming messages which contain
requests for collection., These are correlated to bring together requests
for the same type of information in the same geographic area. Available
reconnaissance data are reviewed to determine whether the required
information has already been made available, and to determine current

reconnaissance tasking.

If current requests will not be met by current tasking, new requirements
must be transmitted. Priorities are established for the new tasks and
cleared with the analyst's division chief. A report generator is used to
produce a collection request form, which is added to the 1list of
collection requirements. The analyst returns to the earlier task of
reviewing incoming requests. When a pre-set number of requests have been

processed, the scenario terminates.

B.5 MAC Route Assessment

Review MAC current operations and routes, and identify threats.

This scenario represents the actions of an analyst responsible for
reviewing MAC current operations and routes to identify potential threats
posed by nations on or near the flight routes. These threats are
identified through the wuse of information contained in a file of new SAM

sites.

In this scenario, as the analyst 1is reviewing current operations
schedules, it is noted that an embassy evacuation has been ordered. Since
any evacuation presents a relatively high risk, the analyst will perform a

detailed assessment of the route being flown to determine what air defense

threats may affect the mission.

.-t




The first action of the analyst is to retrieve and review the route to be
used in the evacuation. The information to support this portion of the
analysis is obtained by retrieving and reviewing the data base file

entries for each route segment identified in the initial message.

Next, the analyst reviews all the data retrieved to determine whether
planned MAC missions are threatened. If the analyst determines that no
threat exists, the scenario returns to the beginning; if there appears to
be a threat, the analysis continues. (This decision is simulated by a

random process.)

The next step is to begin building a composite display at the terminal.
Cartographic data for the area of interest are used to create a map, and
various overldys are constructed on the map. Among these are: aircraft
routings, restricted areas, order of battle information, and terrorist
data. The information used to construct these overlays is contained in the

data retrieved by the initial queries to the data base.

Once maps and overlays have been constructed for the area of interest, the
analyst will continue with the threat evaluation previously begun., If
there appears to be a threat, the analyst uses the computer system to
contact operations personnel concerned with the flight under examination
to determine the degree to which they are aware of the threat.

After consulting with the operations staff, the analyst prepares a Route
Threat Summary consisting chiefly of the information contained on the map
and overlays developed earlier in the session. Next, the analyst prepares
a Flight Following Log.

B~7

.,

LI ’
| B PR et
. .o .,
@ i
a—— A

Calele i a

|+ *
Wa‘a'a

' . . N . I'
i IR eyt [
S S .
. e i
. c e s
- .4 P .




= R L
S e e

£ .
n,-" I" <
2%

e,

The analyst now monitors ongoing message traffic pertinent to the MAC
mission being tracked to determine whether the original threat assessment

should be changed. If there is an increased threat, the additional
information is communicated to operations personnel. A warning message is

prepared and transmitted.

The analyst then prepares a mission summary using information contained in
the warning message. Once the data base has been updated, the analyst will
return to the routine planning task with which the scenario began. When a

pre-set number of executions have been completed, the scenario terminates.

B.6 I&W Analvsis

The analyst is reviewing incoming message traffic, updating routine
message files as required. An occasional I&W input message requires
further analysis, and such a message is selected by the analyst from the
input queue and stored in a temporary file. The analyst next turns to a
file of current holdings for a review of other related events. If no
related information is available, the search parameters are extended, and
the search continues until there is sufficient collateral information to

provide a context for the message.

After a careful study of this related information, the analyst uses
graphics software to build a flight map for the area under study. The AOB
is queried to obtain data from which flights over _this area are plotted.
An algorithm for impact assessment is invoked, identifying flight routes
of friendly missions. These flight routes are plotted on the map displayed
at the analyst's terminal. After further study, the analyst may decide
that a warning will be required. (This decision is simulated in the

scenario by a random process.)
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The analyst discusses the situation with the collection coordinator to
determine whether further information may be obtained. Next, the indicator
list is reviewed to find out whether any relevant indicators have been
triggered. On the basis of information already gathered, the analyst
updates the indicator 1list. Next, the flight routes of friendly missions
are reviewed to determine the times at which potential conflicts may
occur. Using computer generated map displays, the analyst now presents a
briefing on the apparent threat to friendly missions. Following approval
from the division chief, the analyst prepares a warning message using
editing facilities available at the terminal, and the warning is

transmitted through on-liné message dissemination facilities.

The scenario maintains a count of messages transmitted. When this count
exceeds a pre-set number, the scenario terminates; otherwise, the

simulated analyst returns to the task of reviewing input messages.

B.7 Area Analysis

The analyst is reviewing incoming messages at the terminal. Many of them
are irrelevant or routine and require no more than routine treatment,
using storage faci.ities available from the terminal. A message 1is
received which indicates an increased alert status at an East German air
field, and which appears to require a more extensive analysis. The analyst

temporarily stores this new message.

The analyst now compares the input message with current message holdings.
Specifically, the analyst enters a request for information concerning the

status of the unit at the base which was identified in the message. The
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information consists primarily of counts of the number and status of
various types of aircraft at the base. If there is no confirmation of the
apparent alert, the analysis terminates, and the analyst returns to
routine message review. (The decision to terminate the analysis is

simulated by a random process.)

With confirmation, however, the analyst updates the file to indicate the
increased alert status. If necessary, additional data will be obtained to
provide further information concerning the unit. (Again, the decision to
retrieve further information is simulated by a random process.) The
analyst's next request is for a report of all surface-to-air missile
activity within a given radius of the airfield under study. Cartographic
capabilities at the computer terminal permit the analyst to build a map of
the area, 1indicating SAM 1location. Threat areas around the SAM
installations are plotted, based on equipment and terrain parameters. An
overlay is prepared and displayed indicating the unit 1locations. The
analyst also notes that SAM sites and units have been observed on

increased alert.

The analyst next consults with the collection coordinator to obtain any
further information, and produces an impact assessment. This includes an
identification of U400 friendly missions which may be affected by the
observed enemy activities. Friendly missions are plotted on the terminal
display against the map background. The analyst now has created a visual
display which permits a study of the effect of enemy activities on
friendly missions. If a threat is indicated, a notation, "Watch for SAM,"

is entered into the data base.
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If the situation warrants, the analyst next examines the status of current
Soviet and East German indicators for the area under study. These confirm
the report of increased alert at the first air base. To document this
conclusion, hardcopy output 4is produced from the terminal display. The
analyst updates the indicators to reflect the new activity. Next, the
analyst prepares a briefing, based on the information collected. A warning
message 1s prepared with the aid of editing facilities available at the
terminal, and submitted to the Division Chief for review and approval.

Following approval, the message is transmitted, and added to the current
message files,

At this point, the required analysis has been completed, and the analyst
returns to the task of examining incoming messages. After a pre-set number

of messages have been examined, the scenario terminates,
B.8 Space Event Assessment (not implemented)

Determine possible threat associated with space vehicle launch which may

require U.S. military response.

The analyst is reviewing incoming message traffic. For this analyst, space
vehicles launched from Site . are studied and reported. The initial task
is to locate messages in which the Launch Site Name is Site A. When such a
report is located, the information is saved in a temporary storage area,
and the analyst requests additional data concerning activities at that
site and nearby sites within a specified time span. These additional

records are added to the information already saved.
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- Using the information gathered during this search, the analyst calls upon ';{j:‘
- RS
SN

a support program to compute the initial orbit of the space vehicle. Next, Tt
information concerning the booster type of this vehicle is retrieved N
through the system and added to the summary records. The completed Launch

0 0 f ¢ Lol
., 80

Event Summary is produced by the system's report generator and transmitted

Wi to the analyst's immediate superior for review and approval.

The analyst now turns to other activities. The first act 1is to retrieve

space vehicle trajectory information, based on the event identification
code of this space event. A description of the satellite is plotted on the
- display terminal and a subprogram is called to determine the degree of
b threat. (The existence of a threat, for the purposes of the scenario, is
\% determined by a random process.) If the space vehicle does represent a
§f threat, a message 1.1 generated to report the existence of this threat. The
- message is submitted to the analyst's immediate superior for approval and
:: dissemination,
>
-,
~h
"~ ‘»
" Following preparation of the warning message, the analyst returns to the
‘ﬂ task of reviewing incoming messages. When the analyst has cycled through
:j this process a predetermined number of times, the scenario ends.
S
- B.9 Missile Threat Assessment (not implemented)
5: Determine possible threat associated with a missile launch which may
%: require a U.S. military response.
o
"
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The analyst is reviewing incoming messages, which have been pre-selected
as potentially relevant to missile threat assessment. A message concerning
a missile launch appears to be potentially relevant, and the next task
will be to verify the reported event and to determine the threat, if any,

that the launch presents.

Certain data are reviewed to determine whether the missile type is of
interest. If not, then the event is recorded, and the analyst goes on to
review the next record. If characteristic features of the missile indicate
that the event is of interest, the analyst proceeds to review the event in

greater detail.

The first step is to plot the location of the launch. A map of the area is
displayed on the terminal, and the location is identified. The appropriate
order of battle data are retrieved from the data base, identifying the
missile through the reported data and other available information. The
equipment status summary is also displayed, and the circle range 1is
computed with the help of a computer program. Another program is called to
compute the trajectory of the missile. Finally, information concerning
friendly installations which may be threatened by the missile 1is also
retrieved, displayed, and placed in temporary storage.

Next, the analyst reviews other information which will be wused 1in
determining the existence and extent of the threat. (In the actual
execution of the scenario, a random process is used to decide whether the
reported missile represents a threat.) If no threat exists, the analyst
returns to reviewing message traffic. If the analyst determines that there
is sufficient evidence to warrant an increased level of alert, this

information is transmitted to the analyst's immediate superior for
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appropriate action., Nert, an air defense alert briefing is prepared, based
on retrieved information, using the automated display and report
generation facilities of the system.

The current 1list of active indicators is modified to show the launch. A
program is called to compute residual threat based on information
retrieved from the OB, Other records in the data base are reviewed and
updated to show the launch. For the purposes of the simulation, a count is
kept of the number of times the scenario has looped through this sequence
of activities. After a pre-set number of loops, the scenario terminates;
otherwise, the simulated analyst returns to reviewing incoming messages.

BR.10 ELINT Analvsis (not implemented)

Determine possible threat associated with ELINT capabilities.

The analyst is reviewing ELINT reports within a designated area of
responsibility. A continuing task for this analyst is updating the EOB,
which 1is modified to reflect new information received. The analyst next
calls on appropriate routines to plot the 1location and coverage of a
specific radar installation. A map 1s displayed, and radar coverage 1is
indicated, based on data concerning the radar type and terrain
characteristics.

The analyst must next determine the threat posed by the installation. (A
random process determines whether this analysis is actually required.) The
ELINT Systems Summary is retrieved from the data base to aid in this
analysis. Other analysts are consulted to obtain further information and

evaluation. An impact assessment is developed, based on flight routes of

friendly missions within the range of the radar under study. (In the

scenario, a random process is used to decide whether a threat is present.)




3;: If 1t appears to the analyst that the radar installation represents a
if threat to friendly missions, an initial assessment is presented to the
{ZE analyst's immediate superior for approval. Using the report generation
(: facilities of the DBMS, together with display facilities, the analyst

:; prepares a briefing on the installation and prepares a warning message for

dissemination. During execution of the scenario, a count is kept of the

RPN A
[ e

- number of times this sequence of activities has been performed. After a
. predetermined number of executions, the scenario terminates.
)
<
;ff B.11 Updates
- In addition to the primary scenarios described above, an additional
ji; scenario provides a series of updates to the data base. The primary
j= purpose of the scenario is to provide a flow of updates to simulate this
_?l portion of the 1load on the data base management system, to determine the
.*l system's ability to preserve data integrity in near real-time processing.
_:j For the purposes of the simulation, this scenario represents the clerical
ij task of making new entries to the OB files, indicator 1lists, weather
:ﬁ reports, and other portions of the data base.
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Appendix C. SCENARIOS IN DHIL

Six scenarios, representing various types of analyst activities, based

upon the following six intelligence tasks, were defined in DHIL and

" .‘ bl . ', . ‘. « .
Ay AR

LSS
N translated into scripts: <
oy AR
:s::s‘_ ‘::,,
PO o Watch s
J
o 1&W Analysis -
o Collection Coordination
o Area Analysis
o Military Systems Analysis
o MAC Route Assessment
This appendix contains complete DHIL versions of the scenarios, together
with flowcharts indicating the sequence of analyst actions. The flowcharts
-;ﬁ- are contained in Figures C-1 through C-6, with the accompanying DHIL
- .~'
ey versions following each flowchart.
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PROCEDURE NAME: WATCH-FUNCTION SSUATCH. ORASS

I s

¥

ABSTRACT:

BEG-SCEN WATCH-FUNCTIONS

COMMENT:  THE WATCH OFFICER SCANS THE ALERT QUEUE
T0 REVIEW INCOMING MESSAGES?

PERFORM REVIEW-INPUTS;

COMNMENT: THE ANALYST ANALYZES THIS MESSAGE 10
DETERMINE IF IT IS PERTINENT T0 THE
RESPONSIBILITIES OF ANOTHER ANALYST:

SOMETINES(. 1509 )4

BEG-SOMES
PERFORN ROUTE-HSGi
END-SOME

COMMENT: DECIDE IF THE MESSAGE IS WITHIN THE
FUNCTIONAL AND GEOGRAPHIC AREA OF
RESPONSIBILITY OF THE VATCH OFFICER,
CAUSING THE INVESTIGATION TO CONTINUE;

SOMETIMES(,90+4)3

BEG-SOME}
PERFORM STORE-MSG3
COMMENT! THE ANALYST REQUESTS THE AIR ORDER
OF BATTLE DATA FOR THE UNIT(S)
IDENTIFIED IN THE INPUT MESSAGES
PERFORM COMP-HSG-HOLDINGSS
COMMENT: THE ANALYST DECIDES 10 QUERY THE
EVENT LOG FOR FURTHER REFERENCES:
PERFORM REVIEW-EVENTSS
COMNENT:  AMALYST RETRIEVES AND BISPLAYS
INDICATOR LISTS FOR ASSESSMENT}
PERFORM EXANINE-SIGNF-INDICATORS;
COMMENT:  AMALYST WILL BUILD MAP OF AREA OF
CONCERN, OVERLAY FRIEMDLY QPERATIONS
DATA AND EXAMINE ANY POTENTIAL 1MPACT
BASED ON PREVIOUSLY RETRIEVED DATA:
PERFORM BUILD-MAP;
CONMENT: ANALYST REQUESTS AND PLOTS ALL INFO.
ON MISSIONS SCHEDULED IN THE AREA:
PERFORN GET-CURRENT-OPNS}
COMSENT: THE ANALYST EVALUATES THIS AND PREVIOUS
DATA TO DETERMINE IF A POSSIBLE THREAT
EXISTS}
SOMETINES(.30:A¢ )i
BEG-SONE
COMMENT: UHEN A THREAT MAY EXIST,» THE
ANALYST PREPARES TO BRIEF THE
DIV-CHIEF/SUPERVISOR}
PERFORN SIORE-MAP;
PERFORM BRIEF-TEXTS
PERFORN PREP-UMRNING-MSG3
COMMENT: THE AMALYST MUST NOW UPDATE THE
APPROPRIATE BB FILE(S)H
PERFORN UPDATE-FILES:
END-SOME§
END-SONE;
END-SCEN WATCH-FUNCTION.
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.:: CCCCCLCCCECCCereoreltorteaeeeeonttoCeoCeeeeeroCereorteereeCtortirooree
~a c
> 3 FROCEDURE MAES REVIEW-IWPUTS SSKEVING, DRASS

)
- c
c ABSTRACT:

- ¢

- 3 BEG-FUNC REVIEW-INPUTS;

N t COMHENTS DISPLAY NUNBER AND KIND OF EACH ENTRY IN QUEUES
N t ALERT#
. 7 c THINK(10,30+4)3

¢ COMNENTS DISPLAY SHORT TITLE -~ ALL QUEVED ALERTS;

. t SCAN3
N c THINK(10530/A)

. c COMMENT: SELECTIVELY DISPLAY AND READ A MESSAGE FRON
’ ¢ THOSE ROUTED THROUGH THE ALERT QUEVE}
T, t RETRIEVE (ADO1.1, AOO1H1 EQ *4°)i
. ¢ THINK(30/90+A);
Y. c PAGE;
' c THINK(30:90:0)5
N c END-FUNC  REVIEW-INPUTS.
LAY c
- ;
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L)
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¥ CCCCCECCCCCCCeoeCeeCoeCieeteeeeCoereCoreeeeeCrLeoeCorCereereoarrores
3 ‘
- ¢ PROCEDURE NAME! ROUTE-WSE " SBRTENSG.FTNSS
2. [
. <
- ¢ ABSTRACT:
--. c
¢ BEG-FUNC ROUTE-NS6i
. ¢ THINK{10030,

* c COMMENT: ROUTE THE APPROPRIATE MESSAGE INFORMATION
',;: c T0 THE RECEIVING ANALYST’S ALERT QUEVE:
v c ROUTE(LOGIN = *$°y NS6-ID = ADOL#1» PRI = AGO1871s
- c SUBJ = AD014190)}
< 4 THINK(S1150)4

", ¢ END-FUNC ROUTE-HSG,
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3
o c PROCEDURE NANE: STORE-NSG $STONSE FTNSE
= t
. c
< C ABSTRACT
k, t
: t BEG-FUNC STORE-NSS}
o 3 COMMENT: STORE THE INPUT NESSAGE IN A TENPORARY
o t PERSONAL FILE FOR LATER USE:
. £ STORE#
~ t END-FUNC STORE-NSS.
¢
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" ¢ FROCEDURE MAME! CONP-NSG-HOLDINGS NICAPHLD. ORASS
t
e
. c AESTRACT:
N ¢
; C BEG-FUNC CONP-MSG-HOLDINGS:
o ¢ COMENT: THE ANALYST WILL REQUEST SPECIFIC INFO.
t O UNITS (UP TO THREE) TDENTIFIED I
. 3 THE INPUT NESSAGES
) 3 SOMETIMES( 501 1L00P = 31
¢ PEG-50NES
o t THINK(S» 10003
3 COMENT: RETRIEVE AOB ON UNLT-MUMBER AND CLASS:
¢ RETRIEVE(CO01,10C00101 EQ *4° AND COOLHA EQ *FIS*)
c CONMENTS  ANALYST READS THE INFORMATION:
¢ THINK(30,90,A);
c PAGE
: t THINK(30:90,4)}
., ¢ END-SONE
¢ END-FUNC COMP-NSG-HOLDINGS.
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PROCEDURE NAME! REVIEW-EVENTS SSSRVEVNT .ORASSS

ABSTRACT?

4

[4

[

3

c

4

[ BEG-FUNC REVIEW EVENTSi

c COMMENT: THE ANALYST REQUESTS ALL INFO. ABOUT EVENTS OF A
¢ PARTICULAR TYPE, OCCURRING MITHIN THE COUNTRY [N QUESTION,
c WHERE THE PARTICIPANTS SHOM AN ALLEGIANCE 10 A PARTICWLAR
[ COUNTRY (BASED ON INPUT MSG)i

[ QUERY(BOO1.1» (BOO1423 EQ COO1840 OR BOO1$23 £Q *4°) AND
4 BOOL#11 NE °$° AND B001432 EQ *$°)i

[4 THIMK(£0+15054) 5

c PAGE S

c THINK (401150+A)§

[ COMHENT: THE ANALYST NAY REQUEST FURTHER INFORHATION ON

4 PERSONALITIES INVOLVED IN A PARTICULAR EVENT;

c SOMETINES (.200 » )3

[ BEG-SOHE Y

c SEARCH (D002.2) D0028200 EQ BOO1#2)i

c BEG-SEARCH}

4 THINK (2:50)3

4 COMMENT: THE ANALYST DISPLAYS AND QUICKLY SCANS THE INFOi
[ REVIEWS

14 THINK (30+600A) 4

[ PAGE S

[ THINK (3016014)

c END-SEARCH;

4 END-SOME »

c END-FUNC REVIEW-EVENTS.

4

c

cee

cecceeecceeecceeeecccececeecceeeceecceeecceecceececeeeceeceecccecceece

ecceceeccececceocceeecccceeecceeeecceecceecceeececceeecceceeeecceecceeeee

PROCEDUPE NAME: EXAMINE-SIGNF-INDICATORS SSEXSIND.ORASS

c

c

¢

¢

¢ ABSTRACT:

¢ BEG-FUNC EXARINE-SIGNIF - INDICATORS:

c COMMENT: THE ANALYST REQUESTS COUNTRY SUNMARY INFORNATION:
C RETRIEVE(E001.1,E00182 E@ COO1840)5

¢ COMMENT: THE ANALYST SCANS THIS INFORMATION,THEN REQUESTS
c ALL INDICATORS OF A CERTAIN TYPE FOR THIS COUNTRY:
[ QUERY(FO01.1/FO01#1 EQ COO1440 AND FOO1821 EQ '$°);

¢ COMMENT: ANALYST SCANS IMDICATOR LISTSi

¢ THINK(30+150s4) 5

< PAGES

C THINK(30+150+4)§

c END-FUNC EXAMINE-SIGNF-INDICATORS,

¢
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FROCEDURE NAMED BUILD-WAP SSBUILDM.FTNES

ABSTRACTS

BEG-FUNC BUILD-WPS
COMMENT: (CREATE MAP BACKGROUND WITH UNIT
PLACED AT THE CENTER OF THE MAP§
RAP(LAT = COOLO41s LON = COOLE41AND;
THINK(101304)3
END-FUNC BUILD-WAP,

OO OO OO0

ceecceecececececceececceecceecceeeceeccecececcceececceeeeccceeeceeeeeeceed

ceceeeececccceecceeeeceecccceeeeeecceecceecccccecceeeececccceeeeceeeccece

FROCEDURE NAME: GET-CURRENT-OPNS $33GETOPS, ORASSS

ABSTRACT:

¢

c

c

)

t

c

t FEG-FUNC GET-CURRENT-OPNS}

c CONAENT: REQUESTS ALL MISSIONS WHOSE DESTINATION IS THE
c COUNTRY IN QUESTION

t SEARCH(HOO01.1/H00147 EQ C001940)3

c BEG-SEARCH;

¢ THINK (2150 )3

( REVIEVS

¢ THINK(1201300,4)5

c COMMENT: ANALYST READS GEMERAL NISSIOH INFO. AND
) DECIDES IF FURTHER INVESTIGATON IS NECESSARY:
) SOMETIMESC.B0sfe )3

t BEG-SOMES

¢ COMNENT ANALYST PLOTS THE DEPARTURE POINT AND TAGS
c VITH THE KSN-1D;

3 PLOTC +LLASS = NSN)3

c THINK(S110s )i

c INSERTU + +BLOCK = HOO42)}

¢ COMMENTS THE ANALYST DECIDES TO DIRECTLY PLOT ALL

¢ END-FOINTS FOR EACK NISSION SEGNENT:

(4 PLOT(1002,1, 1002470 EQ HOQ142/CLASS = *SEG*yNOBLOCK)
(i COKMENT? THE ANALYST CAN CONSTRUCT THE ENTIRE ROUTE
¢ USING THE LIGHTPEN TO CONNECT THE SEG END-FOINTS}
c THINK(S510y )}

¢ END-SOME§

¢ END-SEARCH;

c END-FUNC GET-CURRENT-OPNS,
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FROCEDURE NAME! STORE-MAP S8STONAP FTNSS

AFSTRACTS

BEG-FUNC STORE-MAP}
COMMENT: STORE THE FULLY CONSTRUCTED MAP FOR
LATER USE IN BRIEFINGS

o
C
4
[
C
[
4
o
4 STORE}
¢ END-FUNC STORE-#AP.
[
p - c
B CCCCCeCCeeeeeecereeceeeeeeeeCCerceeocCleeerleetlliCCCererrCtieClrocceeee
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e
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ce
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PROCEIURE NAME: BRIEF-TEXT SEBRFTXT FTNSS

ABSTRACT?

b !
R
.

BEG-FUNC BRIEF-TEXTH
COMNENTS  AMALYST DISPLAYS FULLY CONSTRUCTED
NAP AND DISCUSSES THE ASSESSMENT}

oo
ondnd.

[

4

4

4

C

<

c

4

c

c RECALL

c THINK(801125+/A)3

¢ COMMENT:  ANALYST DISPLAYS THE NESSAGE THAT
C LED TO THIS CONCLUSION:
c

4

¢

C

4

ctl

RECALLY
TRINK(6021255A)3
END-FUNC BRIEF-TEXT,
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PRICETURE NAMED PREP-UARNING-HS6 SEPRUNSE FTNSS

WEACTS
BEG-FUNC PREP-UARNING-NSS;
COMMENT: ANALYST DISPLAYS KESSAGE FORMAT AMD ENTERS
APPROPRIATE DATAG
FORN A0O1.1+
THINK(5+10s )i
ENTER(AOOI#L = "$°9A001871 = °I"y
A001#190 = “UNUSUAL INDICATOR's
A0014200 = "MESSAGE TEXT -~ DETAILS OF EVALUATION®):
THINK(30+805 )3
COMMENT: THIS WARNING MESSAGE VILL BE ADIED TO THE DATABASE
MESSAGE FILE» THE ANALYST WILL MAKE A PERSONAL COPY,
THEN ROUTE THE MESSAGE TO THE SUPERVISOR’S ALERT
QUEUE;
ADDON 400113
HARDCORYi
TRINK(5:10y )3
ROUTE(LOGIN = *DIV-CHIEF*/HSG-ID = AGO141,PRI = *I°%)
SUBJ = *UNUSUAL INDICATOR'):
END-FUNC FREP-WARNING-MSB,
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FiZCZDURE NAMES UPDATE-FILES SSUFDFIL.ORASS

WSRACTS

BEG-FUNC UPDATE-FILESE

THINK(30¢60+A) §

COMMENTS THE ANALYST DECIDES TO UPDATE THE COUNTRY

SUNMARY FILE}

RETRIEVE(EQO1,1/£00142 EQ CO01R40Y

THINK(109201)3

NODIFY(E001415 = “HIGH'» E001818 = *INPENDING COUP*)}
END-FUNC UPDATE-FILES}

MTOOEAEOOONO 000000

DL PR A
G 4
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C

FECCEDURE NAME! ALERT
BIRACTS
¢® sessades on the alert aveve, The actual messades are not relevant,

c
c
o
4
4
[+ SUERT will sisulate an analyst displavind nubers and tyres
[
4
4
[«
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PROCEDURE NAME: THINK

4
c
4
c
¢ ABSTRACT
c
L. c THINK siaulates an analyst e.1ling over a decision. Because of
Y 4 thiss the result is divided by the alert status. Obviouslys the
4 analyst will think less tiee 1r 3 crisis or war situation.
. c
‘. . C
“. C INPUTS KIN - INTESERS Minisum peacetioe wait
3 c MX - INTERR: Maxisus wait at any Lise
N c ALERT - INTESTSS Alert status (12iD)
A C
) c
! CLCCCCECeececCereCerCCCeccCCCeoeerrosolobCeeorreeerlrerereeee
! \- CCLCCCCCeeoceereeelircCeeeeoCCtClrlllrioottClCCCCeeloreeeeerecreeeeeeeee
. C
» t PROCEDURE NAHE: SCAN
g ¢
- 4
g ¢ ABSTRACT:
b 1 c
- C SCAN sisulates an analust scemning through the list of alert
\ 4 sessades,
5 [4
.Q‘ c
ceeeceeecceceeceeeceoeereeceerereecereceiecrtrCCCeeClrerereCeeeerrereeet
i
LN
CLCCCCeeeeeeceeeereertecceeerceeCeCeleCIreeereeCierteortrrerererect
W [
o 4 PROCEDURE NAME: ROUTE SSROUTE .FTNSS
4 ABSTRACT:
- 4
. t The DHIL cossand ROUTE is wsed to insert messade inforsation
g c into the alert eueue of an analyst.
c
]
> c The RTE cosaand foreat is!
Al c ROUTE(LOGIN = <receiving analwst>» MSG-ID = <field valueds
= [4 PRI = <tield valuedr SUN) = (tield valued)i
c
[ Reauired raraseters arel
» [ LOGIN -~ the login identifier :* the receiving analwst
- [ 4 NSG-ID -- the ssg-id-code which uniouely identifies a sessase
" . [ within the databas
c PRI -- the sessase priority
4 SUBJ  -- brief inforsation ind::ating the subject/content of
.‘? C the sessage
- 4
&, 4
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PFOCEDURE NAME: WAP SUUP FTNES

ABSTRACTS
THE DHIL *MAP* COMMAND IS USED TO GEMERATE A MWAP BACKGROUD.

THE RTE COMMAND FORMAT 1S:
HAP(COORD = <geo.coords.> | LOC = Clocation naseds
[SCALE = ‘scaled))s

PARAKETERS ARE:
COORDILOC - KUST SPECIFY EITHER COORD OR LOC (BUT MOT BOTH)
T0 IDENTIFY THE CENTER POINT OF THE DISPLAY

SCALE - OPTIONAL PARAMETER WHICH SPECIFIES THE SCALE OF THE
WP T0 BE DISPLAYED., SCALES AVAILABLE ARE: 1:20My
1358 1310 11500Ky 13250Ks 1:100Ks 1:50Ks 1:25Ky
1:10K) 1:7,5K, IF NOT SPECIFIED) DEFAULT TO 13208

OO0 OO0 OO O™
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PROCEDUKE NAME: INSERT SBINSERT.FTNSS

ARSTRACT?

THE DHIL *INSERT® COMMAND IS USED TO ADD A NEW ITEM TO THE
SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY MITH A DATA BLOCK
AFPENDED TO 1T, OR TO ASSOCIATE A DATA BLOCK MITH AN ITEN ALREADY
ON THZ CURKENT MAP DISPLAY,

THE RTE COMMAND FORMAT IS¢
INSERT(CCLASS = Csuabol>Jr(LOC = <value>)sBLOCK = <valued}i

FREAMETERS ARES

CLASS = <s3mbol> - OPTIONAL PARAMNETER WHICH SPECIFIES THE SYNBOLOGY
CLASSIFICATION OF THE ITEM BEING ADDED 10 THE
DISPLAY.

LOC = <valve> - OPTIONAL PARAMETER WKICH SPECIFIES THE LOCATION
VALUE OF THE ITEM BEING ADDED TO THE DISPLAY.
IF NOT GIVEN» DEFAULT TO THE CURRENT LOCATION
OF THE CURSOR/LIGHT PEN.

BLOCK = <value> - REQUIRED FARAMETER WHICH SPECIFIES THE DATA BLOCK

OO OO0 OO0 OO0
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H c
A [4 PROCEDURE NAME: STORE
¢ c
! ¢
c ARSTRACT?
., [
:. 4 THE DHIL *STORE® COMMAMD IS USEB TO SAVE THE CURRENT SCREEN
>, 4 DISPLAY (NAP/RECORD) IN A TEMPORARY FILE FOR FAST RECALL AT A LATER
b 4 TINE, OMLY THREE *RECORDS® CAN BE STORED AT ANY TINE:» AND THEY ARE
4 ACCESSED ON A LAST-IN FIRST-QUT BASIS VIA THE °RECALL® COMMAND,
€
Y
N 4 FOR THE RTEs THIS COMNAND WILL BE EXECUTED AS A *WAIT* TIXE.
~ 4
-~ C
- ceecececceceeecccecceceeecceccceecceeccecceccccecccecceececcccceeeeeceeeect
.
A
CCCCLCOCCCreCtCeereeceleeeeeCCellltCereereeectCeeeCCeeilltereeCeCeeeee
. 4
. . 4 PROCEDURE NAME: RECALL SORECALL FTNSS
O 4
. t
[ ABSTRACTS
Y t
C THE DHIL 'RECALL® COMMAND IS USED TO ACCESS A MAP/RECORD
:: C VHICH HAS BEEN STOREd IN A TEMPORARY FILE, .
. ¢ I
A3 c THE RTE WILL EXECUTE THIS COMMAND AS A *WAIT® TIN T
RO
: ¢ i
kL cecececcceecceececceecececeeccececceccececeeeceececcceeeeeeereeceeeeoeeee At
' S el
s A
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' AN
' REASAS
- CCCCCLECOC00CCCEeeeeeeeCeeeeetoreoeeteereeeeeeeeoioeeoreeoteeeeeeeeet AN
- t Lo
- c PROCEDURE NAME: FORM SSFORN.FINSS ol e
c
, [
¥ . < ABSTRACT;
2 c
€ The FORM cossand is used to diselay the tesrlate
N c forsat for the srecified userview.
. C
o« C The RTE cossand forsat is!
c FORM Cuserviewdi
C This cossand is used to display 3 fors which vill then
V. [ have inforsation ENTERed into it by the analvst (a seauence
" C of sters used to add a record to the database). For testing
o 4 surroses this cossand will be executed as 3 WAIT tine.
y c
A 4
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- ¢
. c PROCEDURE NANE: ENTER SSENTER.FTMES
. - c
( c
- c ABSTRACTS
T c
:_5: c THE DHIL °ENTER® COMMAND IS USED TO SIMULATE THE ANALYST
T C ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORN, OMLY THE CONTENTS
...\ t OF THE DISPLAY ARE MODIFIED -- THIS COMMAND MAS MO EFFECT ON THE
_-:‘ c DATABASE, SUBSEQUENT PRIMITIVE BIRECTIVES CONTROL THE DISPOSITION
- c OF THE DATA.
C
c THE RTE COMMAND FORMAT IS¢
k -_(' [ ENTER(<Pieldnased = <nev valueX(r<fieldnase> = (nev valued1)}
2=, c
. C  PARNEETERS WRE:
e [ {fieldnase> - THE NAME OF THE FIELD RECEIVING DATA
;', [ <new value> - VALUE TO BE ASSIGNED TO RECEIVING FIELD
‘I c
[+ FOR THE RTE» THIS COMMAND WILL BE EXECUTED AS A °WAIT® TIME
C
~ c
:.\ geececeeccececcecccceeccceecceeccceccoeeccecceceeecceeececceccecececeoeee
Y
*~
Y
aY
it
ceeeeeccececeeccecccecoccecceccecereccecccercccceeceeeccecceceecceeceeeeee
¢ o
ra .
L C PROCEDURE NAME: ROUTE SSROUTE.FINSE -
- c -,
o t K
s c ABSTRACT: Ry
‘ﬂ{ c ~~‘ -
-.’: c The DHIL cosaand ROUTE is used to insert messase information RIS
. c into the alert aveve of an analyst, s
i t 5=
- - € The RTE cossand foraat is! T
“_. [ ROUTECLOGIN = {receiving analustds NSG-ID = {field valuedy R
N c PRI = <field valued>r SUBJ = {field valued)i
L~ C
:. [ Reauired paraseters are!
"L 4 LOGIN -- the login identifier of the receiving analyst
N c NSG-ID -- the mss-id-code which uniouely identifies 2 sessase
[ vithin the databas
P 4 PRI -- the sessase rriority
.'_: 4 SUB) -- brief inforsation indicating the subject/content of
G [ the sessase
) c
-.\ [
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PROCEDURE NAME: HARDCOPY SSHROCPY . FTNSS

ABSTRACTS

c

c

c

C

C

4

c THE DHIL *HARDCOPY® COMMAND 1S USED TO FORMAT AMD TRANSFER
C ALL OF THE CURRENT DISPLAY TO A MARDCOPY DEVICE.
¢

C

c

¢

4

c

¢

THE RTE COMMAND FORMAT 1S:
HARDCOPY$

THE COMMAND WILL BE ISSUED AS A BAIT TINE FOR THE BENCHMARK
EXERCISES,
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PROCEDURE NAME: CHPRS - CONFRESS

ABSTRACT:

CMPRS will cospress any buffer by resoving all sracesy tadss and
nulls, The remainder of the line ur to the srecified nuaber of
characters is radded with blanks.

IO O
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PROCEDURE MAME: IV ANALYSIS

ABSTRACT?
DEG-SCEN 1u-MAL YSISE
COMMENT: ANALYSTS SCANS ALERT QUEUE FOR INCONING MESSAGES)
PERFORM REVIEW-INPUTSS
COMMENT: ANALYST DECIDES IF THE NESSAGE RETRIEVED IS
PERTINENT AND REQUIRES FURTHER ANALYSISS
SOMETIMES(.90s + )i
BEG-SONE:
PERFORK STORE-NSGF
COMMENT: THE ANALYST BEGINS GY SCANNING THE DATARASE FOR
INFO ON KECENT ACTIVITY UITHIN THE AREA OF INTEREDTS
PERFORM FIND-ALL-ACTIVITY;
COMMENT: ANALYST BUILDS A WAP OF THE AREA}
PERFORN BUILD-AREA-NAP}
COMMENT: IN ATTENPTING TO ROUND THE AREA OF SEARCH THE
ANALYST RETRIEVES INFO ON THE AIRCRAFT SYSTEM
REFERRED TO IN THE MESSAGE}
PERFORN BOUND-AREA:
COMMENT: UNDER THE ASSHFTION THAT NO IN-AIR REFUELING
HAS TAKEN PLACE,THE ANALYST WILL ATTEWPT TO
LOCATE THE UNITS ASSOCIATED WITH THIS SYSTEN
AND PLOT THESE UNITS ON THE WAPS
PERFORM PLOT-ADB}
COMMENT: THE AMALYST QUERIES MAC FOR ALL MISSIONS
SCHEDULED IN THIS AREAS
PERFORM CHATTER-WACS
COMMENT: OVERLAY AIR ROUTE DATA OM MAPI
PERFORN PLOT-FLT-ROUTESH
PERFORN STORE-WAPS
COMMENT: ANALYST RETRIEVES AMD DISPLAYS INDICATOR LISTS)
PERFORN EXAMINE-INDICATORSS
COMMENT: THE ANALYST WILL ACTIVATE APPROPRIATE INDICATORESH
SOMETINES(.30+As )3
BEG-SONES
PERFORN ACTIVATE-INDICATORSS
END-SOME}
COMMENT: ANALYST MUST DETERMINE IF (AND WHEWN)CONFLICTS
KIGHT EXIST FOR FRIENDLY FLIGHT ACTIVIVY IN
THE AREA UNDER SCRUNITYS
PERFORN COMPUTE-CONFLICT-TINESH
THINK(30160:A) 3
COMMENT: ANALYST PREPARES BRIEFING ON ASSESSMENT IN ORDER
T0 GAIN CONCURRENCE AND/OR APPROVAL OF THE C
ANALYTICAL RESULTSH
PERFORN BRIEF-TEXTH
COMMENT: FOLLOVING AFPROVAL OF THE ASSESSMENT/BRIEFING
1THE ANALYST 1S RESPONSIBLE FOR PREPARING A
WARNING MESSAGE WHEN NECESSARYS
SONFTIMES(,3010)3
BEG-SONES
FERFORN PREP-UARNING-MS6}
END~SO0ME$
END-SCEN TU-ANALYSIS,
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c
¢

PHROCEDURE MAMES KEVIEW-INPUTS SEREVINP . ORASS

BEG-FUNC REVIEU-INPUTSE

COMMENT: DISPLAY NUMBER AMD KIND OF EACH ENTRY IN QUEUES

ALERTS

THINK(10:30+A}7

CONMENT: DISPLAY SHORT TITLE - ALL QUEUED ALERTS:

SCANI

THINK(10+30+R)§

COMMENTS SELECTIVELY DISPLAY AND READ A MESSAGE FROM
THOSE ROUTER THROUGH THE ALERT QUEUES

RETRIEVE (A001.1s AOOIS1 EQ *$%)}

THINK(30:190:4)§

PAGES

THINK(32:90,4)§

END-FUNC  REVIEW-INPUTS,
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FROCEDURE NAME: STORE-NSG $RSTONSE.FTNES

BEG-FUNC STORE-MSG}

COMMENT: STORE THE INPUT MESSAGE ¥ A TENPORARY
PERSONAL FILE FOR LATER USE}
STORES

END-FUNC STORE-NSG.
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§

¢
c PROCEDURE NAME: FIND-ALL-ACTIVITY SIFNDACT ,ORASS
c
¢
¢ ABSTRACT?
c BEG-FUNC FIND-ALL-ACTIVITYS
c COMNENT: QUERY THE EVENT FILE FOR RECENT ACTIVITY
c OCCURRING WITHIN THE SPECIFIED COUNTRY:
c QUERY(BOO1.1,3001823 EQ *$°* AND BOOI#11 EQ *3°)$
¢ COMMENTS ANALYST RETRIEVES AND SCANS EACH RECORD FOUND;
\ ) THINK(30:300+A)
‘ c PAGE}
c THINK(305 30004}
c ENU-FUNC FIND-ALL-ACTIVITY,
N e
‘.\‘ :- c
N CCECCCECereroreCCereteCeCeeoCeeCeeteteortiteCCCCCocCerreerteeeterces
NN
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c
t PROCEDURE NANE: BUILD-AREA-MAP SSSBLDWAP.FTNSIS
c
c
c ABSTRACT?
c BEG-FUNC BUILD-AREA-NAP
o ¢ COMMENT: AMALYST BUILDS A KAP OF THE AREA REFERRED T0 IN
c THE HESSAGES
c HAP(LAT = *$* JLON = *4%¢ )i
c THINK(2:50 )3
R ] END-FUNC BUILD-AREA-HAP,
AR ¢
G c
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\
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o
’ CCCCCCECCECECteeeereeeeeeereeCoreo0CeeeoeteeeCoreeeteeeeoreeeeeeeeeeeet
<, t
. c PROCEDURE NAME! BOUND-AREA SUBNDARE . DRASS
) [
et c
) c ABSTRACT:
s ¢ BEG-FUNC BOUND-AREA}
c RETRIEVE(DOO1,2:D00143 EQ "FIGHTER® AND DOO1#2 EQ *8*)3
o c THINK(10:20,A0
e ] END-FUNC BOUND-AREA,
bV ¢
- t
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PROCEDURE NAME: PLOT-A0B SEPLTAOB, ORATS

ABSTRACT?
BEG-FUNC PLOT-AOB}
COMMENT: AMALYST SEARCHES FOR UNITS WITHIN THE MAX, RANGE
OF THE SISHTING OF THE AIRCRAFT WHICH ARE KNOWN
TO HAVE THIS SYSTEN TYPE:
CSEARCH(C001.15CO01#111A EQ *FIGHTER® AND
COO1#111B EQ DOO1#25LAT = *4°5LON = *¢*y
RANGE = 1000XM)s PERFORN NOT-IDENTIFIED;
BEG-SEARCHS
THINK(2:5» )#
COMMENTS ANALYST SCANS EACM UNIT RECORD FOUND AND PLOTS
ONTO NAP3
REVIEW;
THINK(60+120)A) 3
PAGE}
THINK(30150+4).
PLOT( (CLASS = COQ141s )4
END-SEARCH;
END-FUNC PLOT-ADB.
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Pec i Fale - AEMRAL ALY R

t
4 PROCEDURE NAME! CHATTER-MAC  SSSCHTMAC.FTNNSS
> £
- ¢
L+ c ARSTRACT:
c BEG-FUNC CHATTER-MACS
L c TNSERT(+eBLOCK = *ANY KISSIOHS TN THIS 4REA?*):
. c THINK(5110+ )5
;T ¢ CHATTER MAC-ROUTE-THREAT-ASSESS}
¢ COMNENT: THE ANALYST WAITS FOR HAC TO RESPOND WITH
c KISSION-IDs FOR ALL OPERATIONS IN THE AREA;
. c THINK(300600+ )3
. ¢ SCAN;
>, C THINK(S¢100)5
t DISPLAY;
¢ TRINK(20/301)3 .
> t END-FUNC CHATTER-MAC, ;
4 .\ c .-__'
. ¢ N
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PROCEDURE NAME: PLOT-FLT-ROUTES SIPLTRTE.FTNSS

ABSTRACT:
BEG-FUNC PLOT-FLT-ROUTES
COMMENT: THE ANALYST WILL REQURSY ALL MISSION INFORMATION
T0 OVERLAY OM PREVIOUSLY CONSTRUCTED MAP» o
BASED ON THE INFO. MAC SENT} .
SOMETTMES(.304A/L00P = 3)§ e
DEG-SONE C
RETRIEVE (HOO1.1,H00182 £Q *$*) e
THINK(120530004)3 -
CONMGEMT: PLOT THE DEPARTURE FOINT AND TAG EACH SOUTE
VITH ITS NISSION-ID}
PLOT(/CLASS = "HSN*s)$
THINK(S910s )i
INSERT( » »BLOCK = HOO182);
COMRENT THE ANALYST REDUESTS AND PLOTS ALL
SEGHENT 1NFORMATIONS
SEARCH(1002,1,1002670 EQ H00182)4
BEG-SEARCH}
THINK(S, 100 )}
REVIENS
TRINK(10:30 )}
SEG( + +TOP LAT = 100287,T0P LON = 100247A)

OO AOOOM OO0 MNMOOOOOM OO0

END-SEARCHY
END-SONE$
END-FUNC PLOT-FLT-ROUTES.
~
CCCOCCCCCCCrleceriCCCrtiClreCllrelClCClliritltCilttirCoroerteeorceee
C£CCOCCeCCorCeeereeeeeCleeeerttreliitiieiCotoLtorttorctoroeriteoreee

END-FUNC EXANIME-INDICATORS.,

c

¢ PROCEDURE NAME: EXAMINE-INDICATORS SSEXNIND . ORASS

C

[ AESTRACT:

c BEG-FUNC EXANIME-INDICATORSS

4 COMNENT: THE ANALYST REQUESTS ALL MILITARY INDICATORS
¢ FOR THE COUNTRY DBSERVED}

[ QUERY(F001.,1,F00101 EQ COO1040 AND FOOL921 EQ *NIL)$
4 THINK(104150)3

C PAGE}

C THINK(10+159 )4

o

C

[xo
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PROCEDUFE NAME: ACTIVATE-INDICATORS SSACTIND.ORASS

ABSTRACT?

COMMENT: UPDATE THE INDICATOR .TATUS}
KODIFY(FOO1424 = *A")¢
COMMENT: THE ANALYST MAKES HARDCOPY FOR LATER REFERENCESH
HARDCOPY§
THINK(S:100 )3
EMD-FUNC ACTIVATE-INDICATORS,

¢
¢
4
4
C
4
C BEG-FUNC ACTIVATE-INDICATORS)
4
[
4
[
¢

CCCCCCCCLCCCierirtereeeelliloCCCoLEoteCritortereetirieteietrereeeeeet

PROCEDURE NAME: COMPUTE-CONFLICT-TINE  $S3CAPTIN.FTNSSS

4
c
4
4 ABSTRACT:
c
4
c
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PROCEDURE NAME: BRIEF-TEXT SIBRFTXT.FTNSS

ABSTRACT?

c

14

4

4

4

c

c BEG-FUNC BRIEF-TEXTS

¢ COMMENT:  ANALYST DISPLAYS FULLY CONSTRUCTED
[ NAF AND DISCUSSES THE ASSESSMENT}
¢ RECALL}

c THINK(6051252A)§

C COMMENT: ANALYST DISPLAYS THE MESSAGE THAT
4 LED Y0 THIS CONCLUSION:

4 RECALL}

4 THINK(401125+A)3

c END-FUNC BRIEF-TEXT,

¢

¢

Ctl
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PROCEDURE NAME: PREP-WARNING-MSG SEPRWNSG FTNES

4

[

c

4

4 ABSTRACTS

C BEG-FUNC FREP-WARNING-MS6}

¢ COMMENT? ANALYST DISPLAYS MESSAGE FORMAT AND ENTERS

c AFPROPRIATE DATA}

4 FORM A001.15

c THIRK(5:10) )

c ENTER(AOOIHL = *$°5A001871 = *I*

3 ACOI#190 = *UNUSUAL INDICATOR'»

o A0014200 = *MESSAGE TEXT — DETAILS OF EVALUATION)i

4 THINK(30460 )§

¢ CONMENTS THIS WARNING MESSAGE WILL RE ADDED 10 THE DATABASE
c HESSAGE FILEy THE ANALYST WILL MAKE A PERSONAL COPYs
c THEN ROUTE THE MESSAGE 10 THE SUPERVISOR'S ALERT
c GUEUE

c ADDON A001.1i

4 HARDCOFY;

4 TRINK(52 30y )i

4 ROUTE(LOGIN = °DIV-CRIEF'+NS6-1D = AQOLRL,PRI = *1%

[ SUBJ = *UNUSUAL INDICATOR'):

c END-FUNC PREP-WARNING-MS6.

c

4

Ccl
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PROCEDURE NAME: ALERT

e EAT will simuldle an analyst displaving mumbers and tures -
of sessases on the alert oueue. The aclual messades are not relevant,

¢
c
c
4 ARSTRACTS
4
L
4

c
o
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PROCEDURE NAME: THINK

ABSTRACTS

THINK siaulates an analyst sulling over a decision. Because of
thiss the result is divided by the alert status, Obviouslys the
analust will think less tise in a crisis or war situation,

INPUTS HiN - INTEGER} Minimua peacetime wait
HAX - INTEGER? Maxisua wait at any tiae
ALERT - INTEGER; Alert status (11293)

CCCCCCLeeerrereeeecceeereeereeererreeeleeCleCCeeeCteCrorCeerrttrrreleeee
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PROCEDURE NAME: SCAM

ABSTRACT

SCAN sisulates an analyst scanning through the list of alert
sessades,

ccccceecccecececeeceececcceccecceecceeeccceeeeccceeecceeeecceeceeceeeeee
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PROCEDURE NAKE: STORE

ABSTRACTS

THE DHIL °STORE® COMMAND 1S USED TD SAVE THE CURRENT SCREEM
DISPLAY (NAF/RECORD) IN A TEMPORARY FILE FOR FAST RECALL AT A LATER
TINE, ONLY THREE 'RECORDS® CAN BE STORED AT ANY TIME, AMD THEY ARE
ACCESSED ON A LAST-IN FIRST-OUT RASIS VIA THE RECALL® COMMAND,
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PROCEDURE NAME: FLOT SEPLOT.FTNSS

THE DHIL *PLOT® COMMAND IS USED TO DISPLAY DBMS ITENS ONTO A
PREVIOUSLY GENERATED MAP BACKGROUND.

THE RTE COMMAND FORMAT 1S:

PLOT([<userviewd>s{fieldnane> <relor> {fieldvalue> [<losor>
{fieldnane> <{relord> {fieldvalue>))sCLASS = <sumbol)s
[BLOCK INGRLOCK]) §

PARAMETERS ARE!

{userviewdr{fieldnaned..{fieldvalue> - OPTIONAL SELECTION LIST
WHICH WHEN SPECIFIED CAUSES A DATABASE ACCESS FOR ALL RECORDS
THAT NEET THE CRITERIA YO BE PLOTTED ONTO THE MAP.
IF NOT SPECIFIEDy PLOT THE INFO. ASSOCIATED WITH THE RECORD
CURRENTLY BEING DISPLAYED,

CLASS - REQUIRED PARAMETER WHICH INDICATES THE CLASSIFICATION OF
SYMBOLIC DATA TO BE PRESENTED ON THE WAP

BLOCKINOBLOCK - OPTIONAL PARAMETER WHICH SPECIFIES WHETHER A *DATA
BLOCK/TAG® IS TO BE APFENDED TO EACH SYNBOL GENERATED FOR
DISPLAY, BLOCK IS THE DEFART.

NOTE! THIS IS THE OMLY DHIL COMMAND THAT WILL EITHER BE EXECUTED AS
A *WAIT" TINE (WHEN ISSUFD WITH MO SELECTION LIST)» OR MAKE A
DATARASE ACCESS (WHEN ISSUED WITH A SELECTION LIST),

p2itis2eddttdttiteesdifitesinieditetitidittsidiiiititteiesitaisese]
fi2oiokesieteadraeatittptobiittitatatecidetetiishestosiiibesdsniesii]
SSSETHIS *PLOT* FUNCTION SHOULD ONLY BE CALLED BY FUNCTIONS WHICHSSSS
S383ARE ISSUING A DHIL PLOT CONMAND WITHOUT A SELECTION LISTS38838838
f2psatsediitiRiieqiidditotedtnsitiniatifniltiiitistititttigtaiietid
SEILLLLLLERTLLLLLTLINILILLILLLLIILLISIALLSLLILLLELSLIRALILS333335083

OO OO OO O OO0 OO0 OO0 0
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4

4 FROCEDURE NAMES NOT-IDENTIFIED $$SNOTID.FTNSSS

o

C

[ ABSTRACT

c BEG-FUNC NOT-IDENTIFIED}

o CONSERT: THE ANALYST CONNOT IDENTIFY THE SOURCE OF THIS
c AIRCRAFT BASED OM CURRENT INFO.» SO DECIDES YO
€ NOTIFY THE DIV-CHIEF/SUPERVISOR.

[ RECALL}

o THINK(5+10s )}

c ROUTE(LOGIN = *DIV-CHIEF*/MSG-1D = ADOL#1,PRI = *I°

¢ SUBJ = "INSUFICIENT INFO, TO IB - PLEASE AVISE® )}
¢ END-FURC NOT-IDENTIFIED.

C

¢
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PROCEDURE NAME: INSERT SSINSERT.FTNSS

ABSTRACT?

THE DHIL “INSERT® COMMAND IS USED TO ADD A MEW ITEM TO THE
SPECIFIED LOCATION ON THE CURRENT NAP DISPLAY NITH A DATA BLOCK
APPENDED TO IT, OR TO ASSOCIATE A DATA BLOCK WITH AM ITEN ALREADY
ON THE CURRENT MAP DISPLAY.

THE RTE CONMAND FORMAT 1S:
INSERT(LCLASS = <sumbol>1/fLOC = <value}),BLOCK = <valued)i

PARANETERS ARE:

CLASS = <suabol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYNROLOGY
CLASSIFICATION OF THE ITEN BEING ADDED TO THE
DISPLAY,

LOC = <value> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
VALUE OF THE ITEM BEING ADDED TO THE DISPLAY,
IF NOT GIVENs DEFAULT TO THE CURRENT LOCATION
OF THE CURSOR/LIGHT PEN.

BLOCK = {value> - REQUIRED PARAMETER WHICK SPECIFIES THE DATA BLOCK

ceeceecececccecceceeccceeccceececceeccceecceecceeeceeeccecceecceeceeeceeee
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PROCEDURE NAME? CHATTER SSCHTTER.FTNSS

ABSTRACTS

THE DHIL 'CHATTER® COMMAND IS USED YD SEND A COFY OF THE
CURRENT TERMINAL DISPLAY TO ANOTHER ANALYST THROUGH THE ALERT
OUEUE.

THE RIE COMMAND FORKAT IS¢
CHATTER (receiving LOGIN identifier> [y<receiving LOGIN identifier>)i

ceecceceeeececceeececcceccececceececeeececceececceeeecccceeeceecceeeccee
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PROCEDURE NAME: DISPLAY S3DISPLY.FINSS

ABSTRACT?

THE DHIL °*DISPLAY* COMMAND IS USED TO DISPLAY AN ALERT
QUEUE ENTRY TO THE TERMINAL.  THE RTE FORMAT IS:

DISPLAY (<alert nuaber?)CINTO FORN <userviewt

BOTH ARE OFTIONAL PARAMETERS, WHERE:

Calert nuaber> - THE NUNRER OF THE ALERT QUEUE ENTRY TO BE
DISPLAYED. IF NOT SPECIFIEDs DEFALT TO
HIGHEST PRIORITY ALERT QUEUE ENTRY.

INTD FORM Cuserview> - PARAMETER USED BY THE UPDATE SCENARIO
T0 DISPLAY AN ALERT QUEUE ENTRY INTO THE
SPECIFIED <userview> FORMAT.

€eceecccececcecceeccecececcecceececcecceceeeccceeeececcceeceeccececceeeee
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FROCEDURE NAME: CHPRS - CONPRESS

ABSTRACT:

CHPRS will cospress any buffer by resovind a1l sracess tabsy and
mlls. The reszinder of the line ur Lo the srecified nuaber of
characters is padded with blanks.

ceecceeceeccececceeccecceeceeceecececeeceeceeceeceeccecceeceeceeceeeceet
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PROCEDURE NAME: EVEN

ABSTRACT:

EVEN will add one to an odd integers and isnore an even inteder.
This furction is necessary for the ADABAS-H search buffer lensths
which sust be an even nuaber.
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ABSTRACT?

THE DHIL *SEG* CONMAND IS USED TO DRAM A LINE SEGMENT
BETVEEN TWO POINTS ON A DISPLAY.

THE RTE COMMAND FORMAT 1S:
SEO(LFRON-LAT = <fros-1atilude>s FROM-LON = <frow-lonsitludedds
TO-LAT = Cto-latitudeds TO-LON = <to-londituded)}

PARANETERS ARE:

FRON-LAT AND FROM-LON ARE OPTIONAL PARAMETERS WHICH SPECIFY
THE STARTING POINT OF THE SEGMENT TO BE DRAWN. IF NOT SPECIFIED:
DEFAULT TO THE CURRENT POSITION OF THE CURSOR/LIGHT PEM,

TO-LAT AND TO-LON ARE REQUIRED PARAMETERS WHICH SPECIFY THE
ENDING POINT OF THE SEGMENT YO BE DRAWN.
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PROCEDURE MAME: HARDCOPY SSHRDCPY FTNES

ABSTRACT?

C

C

C

C

c

C

4 THE DHIL "RARDCOPY® COMMAND IS USED TO FORMAT AND TRANSFER
¢ ALL OF THE CURRENT DISPLAY TO A HARDCOPY DEVICE.
4

c

c

4

c

c

c

THE RTE COMNAND FORMAT IS!
HARDCOPY#

THE COMMAND WILL BE ISSUED AS A GAIT TIME FOR THE BENCHMARK
EXERCISES,

ceeeeeceeccceceeeceecceceeccceeeececceccreccecceecceecceecececeecceeeceee

cececeecccceececceeececceeceecceeeeeceeceeccceeecceeccceceeecccceeeceee
PROCEDURE NAME: RECALL SSRECALL.FTNSS
ALSTRACT?

THE DHIL "RECALL® COMMAND IS USED TO ACCESS A WAP/RECORD
VHICH HAS BEEN STORE IN A TEMFORARY FILE.

MO OO0 ™
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¢
¢ PROCEDURE NAME: FORM
A:_‘ (4
t
¢ ABSTRACTS
- ¢
22 c The FORN cosaand is used Lo disslay the Leselate
.\- 4 forsat for the seecified userview,
~ c
A ¢ The RTE cossand forsat is!
5 o FORN Cuserviewdi
> ¢ This cossand is used Lo diselay a fors vhich will then
) c have inforsation ENTERed into it by the analyst (a secuence
e C of sters used to add a record to the database). For testing
<o 4 surposes this cossand will be executed 35 a IT Lise,
¢
- t
N TN BMn N R NN B HD BB R OK DR BN DNRBRE SR NAKBY P DERPHRONNNK R NRBY BN EENDAENP >SN
-
A
z.
<. LS U XD XRUREARBAEDON DAY AN NRANNRRAD KRN NBR AR PONNEANEDN PO RDKE PANON P B2 BAN P P> S
S C
¢ PROCEDURE NANE: ENTER SRENTER.FTNSS
- B c
c
; ) ABSTRACT:
\ C o e
c THE BHIL “ENTER® COMNAND IS USED TO SIMLATE THE AMALYST o
> ¢ ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORM. ONLY THE CONTENTS
= ¢ OF THE DISPLAY ARE MODIFIED — THIS COMMAND HAS NO EFFECT ON THE
>, ¢ DATABASE. SUBSEQUENT PRINITIVE DIRECTIVES CONTROL THE DISPOSITION
¢ OF THE DATA,
‘ ¢
0 c THE RTE CONMAND FORMAT IS!
¢ ENTER(CPieldnase> = <nev valueX(s<fieldnase) = <new valueXD)
n t
" c PARAMETERS ARE!
"ot c <tieldnawe) - THE NANE OF THE FIELD RECEIVING DATA
4 <new valued ~ VALIE TO BE ASSIGNED TO RECEIVING FIELD
- c
N
-.: t FOR THE RTE, THIS COMMNAND WILL BE EXECUTED AS A “WAIT® TN
oY ¢
¢
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¢

C PROCELURE NAME: HARDCOPY SSHRICPY FTNES

c

C

c ABSTRACT:

4

4 THE DHIL “HARDCOPY® COMMAND 1S USED YO FORMAT AND TRANSFER
4 ALL OF THE CURRENT DISPLAY TO A HARDCOPY DEVICE.

¢

c THE KTE COMMAND FORMAT IS:

C HARDCOPY3

c THE COMMAND WILL BE ISSUED AS A WAIT TIME FOR THE BENCHNARK
3 EXERCISES,

4

c

£
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PROCEDURE NAME: ROUTE SROUTE.FTINS

rl

Vo

ABSTRACT?

a~,_,§ ’
{

S

The DRIL coasand ROUTE is used to insert sessase inforsation
into the alert oveue of an analust.

4

c

C

[

4

c

4

c

4

C The RTE cossand forsat is?

4 ROUTE(LOGIN = <{receiving analustdr NSG-ID = <field valueds
4 FRI = <{field valueds SUBJ = <field valued)i
c
[
c
4
4
c
[
4
¢
4
C

Reavired paraseters are!

LOGIN -- the losin identifier of the receiving analyst

HS6-ID -- the ass-id-code which uniouely identifies 3 sessase
vithin the databas

PRI -- the sessage priority

SUBJ - brief inforsation indicating the subJect/content of
the aessadge
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Start Scenario

Scan Alert
Nuere for
Highest Priority

Select Area
Requiring Most
Coverage,Review
All RECCE
Operations in
This Area

y

Review all Coller.
Requests for
This Area

Retrieves Anth.
Form for each

Request Schedule a
Yew Mission
Iread Reject Request
Covered by YES | Already Covered
revious 107
eques
Chatter
NO 90% End Scenario Div. Chief
7
Flying
Missions Cap. No RerguteRequfft
A to 117 5% to "External
- eque Sources
\}'.
\__‘\ YES 957%
LS Y
aTs
::‘.\ Currently YES [ Chatter Div
" » Y Scheduled Mis- Chief if Missio
ion can 30Z] can Cover
over This Also
NO 70%

Figure C-3 Collection Coordination
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PROCEDURE NAME: COLLECTION-COORDINATION $38COLCOR . ORASSS

ABSTRACTS

REG-SCEN COLLECTION-COORDINATIONS
COMMENT: SCAN ALERT QUEUE TO SEE WHAT'S NEEDED:
PERFORM GET-COLL-INPUTS
COMMENT? THE ANALYST WILL SEARCH THE DATABASE FOR ALL
RIGHEST FRIORITY REQUESTSs THE ANALYST LOOKS
FOR ANY CORRELATIONS WHICH MIGHT ALLOV THE
REQUESTS TO BE PROCESSED MORE EFFICIENTLY;
COMMENT: THE ANALYST FROCEEDS BY SEARCHING THE DATABASE
FOR ALL REQUESTS THAY FIT THE "CORRELATION®)
THEN PROCESSES THESE INDIVIDUALLY:
PERFORM EXTRACT-AND-PROCESS-REQUIREMENTSS
END-SCEN COLLECTION-COORDINATION.

OO0 000000

ceeeeececccecceccecceececceecceeeeeceeccecceeccececceeeccceceeeeeerceee

geeceeceececceeccecccecccceecceceececeeeececcecccceeeeccecceececceecceccee

PROCEDURE NAME: GET-COLL-INPUT SEGETCIFTNSS

ABSTRACT?

BEG-FUNC GET-COLL-INPUT}
COMMENT! GET SOME DETAIL ON WHAT‘S IM THE ALERT QUEUE}
ALERT}
THINK(2+59)3
SCAN}
THINK(10¢305A)5
COMMENT:  DISPLAY HIGHEST FRIORITY ALERTS
DISPLAY}
THINK(10530sA)3
END-FUNC GET-COLL-INPUT,

ez EzEaEa N e Ne NN NN Nl e Nl o Rl o B o B ol
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ADSTRACT

DEG-FUNC EXTRACT-AND-PROCESS-REQUIREMENTSS
COMMENT: GET ALL HIGHEST PRIORITY REQUESTSH
OUERY(6001.1,600186 EQ "4°)}
THIN (1046000
PAGE}
THINK(100800)3
COMMENT: THE AMALYST WILL THEN SELECT THE AREA REQUIRING
THE MOST COVERAGE AND REVIEW ALL RECCE OPERATIONS
SCHEBULED FOR THIS AREA TO DETERMINE THE RESOURCES
TMMEDRIATELY AVAILABLES
PERFORM REVIEM-RECCE}
COMMENT: THE AMALYST WILL THEN REVIEV ALL COLLECTION
REQUESTS FOR THIS AREN
SEARCH{G001.1,G001843 EQ J00181)i
REG-SEARCH}
THINK{215¢ )3
COMMENT: THE ANALYST WILL EXAMINE AND PROCESS EACH
REQUEST}
REVIEW;
THINK(30:600)3
COMMENTS THE ANALYST RETRIEVES THE AUTHORIZATION
FORM FOR THIS REQUEST/
PERFORN GET-COLL-AUTHORIZAT ION}
COMMENT: SOME REQUIREMENTS MAY ALREADY BE COVERED
BY FREVIOUS REQUESTSS
SOMETINES(.10s4)3
BEG-SOME}
PERFORN REJECT-REQUESTS
END-SOME
COMMENT: WHEN A REQUEST WILL BE FILLED, THE COLLECTION
COORDINATOR WILL DETERMINE WHETHER FLYING
MISSIONS ARE CAPABLE OF FILLING THE REQUEST,
IF *EXTERNAL® SOURCES MUST BE CALLED UPON:
THE ANALYST MUST ALERT THE SUPERVISORE
SOMETINES(.50v)}
BEG-SOMES
FERFORM REROUTE-REQUESTH
END-SOME ¢
CONMENT: OMNE OF THE CUKRENTLY SCHEDURED RECCE OPERATIONS
NAY BE CAPABLE OF HANDLING THIS REQGUESTH
SOMETINES!.30s4)5
BEG-SOME}
MODIFY{GOOL#11) = *4°)60019126 = "CAN THIS MISSION
COVER THIS REQUEST+T007°)i
THINK{S1104 )3
CHATTER DIV-CHIEF}
END-SOMES
COMNENT: SOME REQUESTS WILL REQUIRE THE SCHEDMULING OF
A NEW MISSION;
SOMETIMES(.5Se0)i
BEG-SOMET
MODIFY(GOOIN126 = "CAN THIS BE SCHEDULED?*)
THINK(S1 10003
CHATTER DIV-CHIEF}
END-SONE}
END-SEARCH}
END-FUNC EXTRACT - AND-PROCESS-REQUIRENENTS.,
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Wt CCCCCOCCCLO0CTeLLtOrtLtttOOtOtOLELOCCbbCO0CreCOCOrbbLLOreoreeerteoreet
¢
l t PROCEDURE MAAE: REVIEW-RECCE SIREVRCE ,ORASS
C
- 3
o C ABSTRACT:
ey C BEG-FUNC REVIEW-RECCES
> c CONENT ANALYST REVIEWS AREA WEATHERS
~ c QUERYCJ001. 11 J001H1 €O *8°);
e 4 THIN.(109300)4
c PAGE
‘ t THINY (10,3005
S5 £ COWENT: ANALYST REDUESTS INFO. ON ALL RECCE ISSIONS
S C SCHEDULED IN THE AREA;
At c SEARCH(HO0L . 1»HOO141 EQ “REC® AND HOO1$7 EQ JOOL#1)4
. c BEG-SEARCHS
o~ C THINK(2150)5
e t FEVIEWS
- c THINK(1201300:A)
c END-SEARCH
. = c END-FUNC REVIEN-RECCE,
- ¢
N £CCCCCCCCCLCOOCCCCCCeeVEeeeeCreeCCerCteCeereerreeCCCtLeoreeetoorootet
s,
- £CCCECCCEOCCeCCeCEeeteoeeeeeeeoCiCeeeeeeeereCeeeeeeeeoreeCrecCeeeaaeree
- c
_ £ PROCEDURE NAME! BET-COLL-AUTHORIZATION  SSGETCA.ORASS
c
.\': c
-, c ABSTRACT!
-7 ¢
t PEG-FUNC BET-COLL-AUTHORTZATION;
e c COMMENT:  THE ANALYST WILL FILL QUT AL APPROPRIATE
L t INFO. ON THIS FORM VHENEVER A COLLECTION
( t REQUEST IS PROCESSED (DISAPPROVED/
_ c APPROVED) REASON/SCHEDULING INFO.» ETC.)$
c RETRIEVE(6001.2s GOO143 EQ G00143)§
o~ 4 THIMK(2:5003
) c END-FUNC GET-COLL-AUTHORIZATION,
. r c
I ‘..I [
>, £CCCCCCCCECCOCCEeEeeoeeeLoerTeeeeeeOCeCeeeeeeareeeereeieCieeeeeertets
1]
' £CCCCCCCOCECeOeCeeeeteooteeeeerCtebOaeCeeeetrereCeereeereeteeCeeeretreet
Al € PROCEDURE NANE: REJECT-REQUEST $AKE JECT, ORARS
o :
MK c KESTRACT!
- c
- c BEG-FUNC REJECT-REQUESTS
¢ CONNENT:  NOTIFY REQUESTING AMALYST THAT THE INFORNATION
[ £ DESIRED HAS ALREADY REEN KEQUESTED OR FILLED; .y
¢ HABIFY(GOO19125 = "0°s GOOI4126 = ‘YOUR INFO, IS ON THE S
- c VAY* )} v
Ay t THINK(S5101)4 S
R t CHATTER ANALYST} T
% 4 END-FUNC KEJECT-REQUEST, Lo
c
C -«-':'b
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ABSTRACTS

4
4
4
4
4
C
4 BEG-FUNC REROUTE-REQUESTS

¢ NODIFY(GO014126 = “CANNOT HANDLE THIS — REROUTE®}}
[ THINK(S+104)4

4 CHATTER DIV-CHIEF§

4 END-FUNC REROUTE-REQUEST.

[
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4

c PROCEMURE NAME: ALERY

4

C

[ ABSTRACTS

4

[ ALERT will sisulate an analyst diselaving mabers and tures

c of sessades on the alert aueve. The actual sessades are not relevant.
4

[4
CCCCoCceeeeereCeeeeceeeterectiltlertttiteetoetoretetelllrlceeCeeeeees
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[4
4 PROCEDURE NAME: THINK
4
4
[ ARSTRACT?
[
[ THINK sisulates an analyst sullind over 3 decision. Because of
c thiss the result is divided by the alert status. Dbviouslys the
4 analyst will think less tise in 3 crisis or war situation,
C
[
C INPUTS MIN - INTEGER Minisua reacetine wait
4 MAX - INTEGER; Maxisum wait at any tiee
4 ALERT - INTEGER} Alert status (1»293)
A [4
¢
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ABSTRACT:

SCAN sisulates an analyst scannind throush the list of alert
sessates.,
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PROCEDURE NAME: DISPLAY SSDISPLY.FINSS

THE DHIL °DISPLAY® COMMAND IS USED TO DISPLAY AN ALERT
QUEVE ENTRY TO THE TERNINAL. THE RTE FORMAT IS:

DISPLAY [<alert nuaber>ICINTO FORM <userview)li

BOTH ARE OPTIONAL PARAMETERS: WMERES

<alert nusber> - THE NUMBER OF THE ALERT QUEUE ENTRY T0 DE
DISPLAYED, IF NOT SPECIFIED, DEFART TO
HIGHEST PRIORITY ALERT QUEUE EMTRY,

INTO FORM <userview> - PARAMETER USED BY THE UPDATE SCENARID
TO DISPLAY AN ALERT QUEUE ENTRY INTO THE
SPECIFIED <{userview) FORMAT,

OO OO0

s
é

CCCCCEECeoeereeorrelieeeCCiereeorreeereeeecrioetoriieecceeecceeeeceoeeet

c
4
c
[
4
C
c
c
¢
C
c
¢
¢
C
»

PROCEDURE NAME: CHATTER SECHITER.FTNES

APSTRACT?

THE DHIL *CHATTER® COMMAND IS USED TO SEND A COPY OF THE
CURRENT TERNINAL DISPLAY TO ANOTHER ANALYST THROUGH THE ALERT
QUEVE.

THE RTE CONMAND FORMAT 1S?

Cc-32
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c PROCEDURE NAME: COLLECTION-COORDINATION $3SCOLDEL L ORASSS
c S2U/DELETESS
c
¢ ABSTRACT:
¢
c BEG-SCEN COLLECTION-COORDINATION;
¢ CONENT? SCAN ALERT QUEUE TO SEE WHAT'S NEEDED}
.. c PERFORM GET-COLL-INPUY}
A 4 COMMENT: THE ANALYST WILL SEARCH THE DATABASE FOR ALL
c HIGHEST PRIORITY REQUESTSs THE AMALYST LOOKS
- ¢ FOR ANY CORRELATIONS WHICH NIGHT ALLOV THE
- t REQUESTS TO BE PROCESSED NORE EFFICIENTLY:
N c CORMENT: THE ANALYST PROCEEDS BY SEARCHING THE DATABASE
- c FOR ALL REQUESTS THAT FIT THE *CORRELATION'»
X c THEN PROCESSES THESE INDIVIDUALLYS
. ) PERFORM EXTRACT-PROCESS-AND-DELETE-REQUIRENENTS?
I c END-SCEN COLLECTION-COORDINATION.
- ¢
c
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PROCEDURE NAME: EXTRACT-PROCESS-AND-DELETE-REQUIRENENTS
SIEXTDEL .ORASS

»
P
[ TS

.
P R )

ABSTRACT?

BEG-FUNC EXTRACT-PROCESS-AND-DELETE -REQUIRENENTSS
COMMENT: GET ALL HIGHEST PRIORITY REQUESTS:
GUERY(6001.1,600186 EQ *4°)}
THINK(10080¢)3
PAGE}
THINK(100609)¢
COMMENT: THE ANALYST WILL THEN SELECT THE AREA REQUIRING
THE MOST COVERAGE AND REVIEW ALL RECCE OPERATIONS
SCHEDIRED FOR THIS AREA TO DETERMINE THE RESOURCES
INMEDIATELY AVAILABLE:
FERFORM REVIEM-RECCES
COMMENT: THE ANALYST WILL THEN REVIEW ALL COLLECTION
REQUESTS FOR THIS AREAS
SEARCH(6001.1,G001443 €O J00181)3
BEG-SEARCH}
THINK(2:50)3
COMMENT: THE ANALYST WILL EXANINE AND PROCESS EACH
REQUESTS
REVIENS
THINK(30+601) 3
COMMENT: THE ANALYST RETRIEVES THE AUTHORIZATION
FORN FOR THIS REQUESTS
FERFORN GET-COLL-AUTHORIZATION:
COMMENT: SOME REQUIREMEMTS MAY ALREADY B COVERED
BY FREVIOUS REDUESTS:
SOMETIMES(,1004)i
BEG-SOME§
PERFORN REJECT-REQUESTS
END-SONE §
COMMENT: WHEN A REQUEST WILL BE FILLEDs THE COLLECTION
COORDINATOR UILL DETERMIME WHETHER FLYING
MISSIONS ARE CAPABLE OF FILLING THE REQUEST,
IF "EXTERNAL® SOURCES MUST BE CALLED UPON»
THE AMALYST MUST ALERT THE SUPERVISOR:
SOMETINESC.Sr0)i
BEG-SOMES
PERFORM REROUTE-REQUESTS
ENT-SOME §
COMMENT: ONE OF THE CURRENTLY SCHEDULED RECCE OPERATIONS
MAY BE CAPABLE OF HANDLING THIS REQUESTS
SOMETIMES(,3049)5
BEG-SOME §
HODIFY{(GOO018111 = *$*»GO018128 = *CAN THIS NISSION
COVER THIS REQUEST,T0O?*}#
THINK(5,10s)3
CHATTER DIV-CHIEF}
END-SOME$
COMMENT? SOME REQUESTS WILL REQUIRE TME SCHEDULING OF
A NEW NISSIONG
SOMETIMES(.55s4)4 S
BEG-SOME§ -
MODIFY(50014128 = °*CAN THIS BE SCREDULED?®)§ )
THINK(5:100)
CHATTER DIV-CMIEF}
DELETE:
END-SEARCH}
EMD-FUNC EXTRACT -AND-PROCE SS-REQUIREMENTS,
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PROCEWNE NAME: ADD-TO-THE-8-FILE SIANOTOR.FTINS

ABSTRACT

NO FORNAL SCEMARIO HAS BEEN URITTEN FOR THIS PROCEDURE ~-
IT°S PURPOSE IS TO CONTINUALLY ADD NEW RECORDS TO THE G1A ANO
61AA FILE SO THAT THE VERSION OF THE COLLECTION-COORDIMATION
SCENARIO WHICH DELETES RECORDS WILL MNOT RUN OUT OF DATA.

IGO0

BEG-SCEN UPDATE?

COMMENYT! MESSAGES ARE ENTERING THE QUEUE OF THE UPDATE
SCENARIO AND WILL BE PROCESSED SEQUENTIALLY
BASED ON PRIORITY OF MESSAGES

PERFORN MSG-INTO-FORN;

COMMENT: THE MESSAGE WILL HAVE A UNIGUE ID COSE
ASSIGNED TO IT BEFORE ADDING IT TO THE
DATABASE}

PERFORM ADD-#56-~T0-DD;

COMMENT:  DETERWINE WHO SHOULD SEE THIS MESSAGE AND
ROUTE APPROPRIATE INFO. TO THEIR ALERT

DETERMINED, ROUTE TO WATCH OFFICER}
SOMETINES( 8510}
BEG-SONES
PERFORM ROUTE-TO-AMALYSTS
END-SONES
COOENT: WEN TN DOUBT, SOUTE THE MESSAGE 10 THE
UATCH OFFICER}
SOMETINES(. 201003
DEG-SOME}
PERFORM ROUTE-TO-UATCH:
END-SOME}
COMENT: \HEN THE MESSAGE IS FULLY PROCESSED 1T
SHOULD BE RENOVED FRON THE UPDATE QUELES
PERFORN REMOVE-MESSAGE
END-SCEN UPDATE,

c
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¢
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c
C QUEVE, IF RECEIVING ANALYST CANNOT ¢
C
c
C
c
c
C
c
4
c
c
¢
¢
4
c
¢
c
4

BEG-FUNC NSG6-INTO-FORM}
COMSENT: OVERLAY INCOMING MESSAGE OMTO WSG. FORM}
DISPLAY INTD FORM A001.13
THINK(2+30)3

END-FUNC NSG-INTO-FORN,
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ABSTRACT?

DEG-FUNC ADD-NSG-T0-084

COWENT: ASSIGN ID CODE — A COMPOUND FIELD WMICH
INDICATES THE SOURCE AMD DATE OF THE MESSAGEs
A A MMIER INDICATING THE COUNT OF MESSAGES
PROCESSED?

ENTER(AN0181 = °$°)¢

THINK(2150)$

COMENT: THE MESSASE CAM DE STORED IN THE DATABASES

ADDON A001.1}

OO OO O

BEG-FUNC ROUTE-TO-ANALYSTS
COMMENT: UPMATE THE RECEIVING ANALYST’S QUEVE UITH
THE MESSAGE-1D-CODEs THE MESSAGE PRIORITY
AND THE SUBJECT LINE OF THE MESSAGE}
THINK(S+150 )4
ROUTE(LOGIN = °$"» MSG-1D = A00181s PRI = AOD1871,
SUBJ = ACO1$190)4
END-FNC ROUTE-TO-ANALYST,
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BEG-FUNC ROUTE-TO-WATCH}
THINK(S+159 )3
ROUTE(LOGIN = *WATCH-OFFICER®s NSG-ID = AOOI#As
PRI = AO0I#71, SUBJ = A001$190)}
END-FUNC ROUTE-TO-MATCH,

OO OO MO O

-I‘l}r'n




. % "0
o

%33

M .l'l
0t

-

PROCEDURE NAME: DELETE SSPELEVE.FINSS

ABSTRACT

The DELETE routine is used in conamction with the
UPBATE scenario to prevent the ADADAS sessase files fren
overflouing their saxinus record lisit.

When calleds DELETE will sinrly resove 311 records from
the sessage files that have been created by the UPDATE scenario.
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PROCEDURE MAME: DISPLAY SSPISPLY.FTieS

ABSTRACT?

THE DHIL °DISPLAY* COMNAND IS USED TO DISPLAY AN ALERT
OUEUE ENTRY TO THE TERMINAL, THE RTE FORMAT IS¢

BISPLAY [<alert nuaber>ICINTO FORM Cuserviewdds

BOTH ARE OPTIONAL PARAMETERS: WMERES

<alert nuaber> - THE NUNBER OF THE ALERT QUEUE ENTRY TO BE
DISPLAYED. IF NOTV SPECIFIED» DEFART TO
HIGHEST PRIORITY ALERT QUEVE ENTRY.

INTO FORM Cuserview> ~ PARAMETER USED DY THE UPPATE SCENARID
70 DISPLAY A MLERT QUEVE EMTRY 210 TE
SPECIFIED <userview> FORMAT.

e« "8 o
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PROCEDURE NAME: THINK

ay e

ABSTRACT?

THINK sisulates an analyst sylling over a decision, Decause of
thiss the result is divided by the alert status, Obviouslys the
analyst will think less tise in a crisis or war situation,
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THE DHIL “ENTER® CONWE 1S USED TO SIMULATE THE ANALYST
ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORN. OMLY TME CONTENTS
OF THE DISPLAY ARE NODIFIED — TXIS CONNAXD MAS MO EFFECT ON TE
DATABASE, SUDSEQUENT PRINITIVE DIRECTIVES CONTROL THE DISPOSITION
OF THE DATA.

THE RTE CONMAND FORMAT 1S
ENTER( ‘fieldnased = <new valued(i<fieldnase) = <nevw valued))i

PARAMETERS ARES
(fieldnase> - THE NAME OF TME FIELD RECEIVING DATA
<new value> - VALUE TO BE ASSIGNED TO RECEIVING FIELD

FOR THE RTE» THIS COMMAND WILL BE EXECUTED AS A ‘WAIT® TIE
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PROCELUFE NAME: ROUTE SSROUTE.FTNIS

ABSTRACTS

The DHIL cossand ROUTE is used to insert sessade inforsation
into the alert aueue of an analust,

The RTE cosaand forsat is?
ROUTE(LOGIN = <receiving analustds NSG-IB = <field valueds
PRI = <field valuedy SUBJ = <{field valued)}

Reauired raraseters arel

LOGIN -- the login identifier of the receiving analust

NSG-1D — the ase-id-code vhich uniguely identifies 2 sessase
vithin the databas

PRI — the sessade rriority
SUBJ -- brief inforsation indicating the subiect/content of
the sessase

OO OO OO0 M 0O
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Start Area Analysis

Y

Scan Alert Que
for Incoming
Messages

Pert Inent
to Moment

Save Message
Before
Continuing

Compare Msg.
Info. with OB
Holdings

Update OB

Build Map
of the Area

Check Surround-
ing Area for

Request Tech/
Capabilities of
Weapon Sys Found

Make Formal
~——1 Collection Reqst}
to Obtain Info.

Have Enough Info

Confer_ w/MAC to
Find allMissiong
in Area

1

Overlay Route
Info. onto
Map

Threat
Fxists to
Mission

YES 25%

all Weapon Site

End of Scenarioe  _

Update the

Mission Record

Store the Map
for Use in
Briefing

y

Evaluate Indicaf
List for Perting
and Currency

Need
Updating

Activate the
Appropriate
Indicators

Present

NO 70%

Briefing

Prepare
Warning

Msg.

Figure C-4 Area Analysis
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PROCEDURE NAME: AREA-ANALYSIS SSAREA . ORASS
AUTHOR ' W2
ABSTRACTS

BEG-SCEN AREA-ANALYSIS
CONKENT: AMALYST SCANS ALERT QUEUE FOR INCONING MESSAGES}
FERFORN REVIEW-INPUTS
CORENT: MWALYST DECIDES IF THE KESSAGE RETRIEVED 1S
PERTINENT AT THE HONENT, AND SHOULD BE INVESTIGATEDS
SONETINES 195013
BEG-SONE
COMMENT: SAVE NESSAGE BEFORE CONTINUING
PERFORA STORE-HSGP
COKNENT: ANALYST NOY CONPARES NSG INFO VITH
0B HOLDINGS}
PERFORK CONP-HOLDINGS]
CONMENT? BASED ON THIS THFO, THE AMALYST MAY MEED TO
UPDATE THE OB DATA}
SOMETINES(.80081)3
BEG-SONES
PERFORN UPDATE-0B3
END-SONE} o
CONAENT! ANALYST BEGINS THE INVESTIGATION BY BUILDING A S
WAP OF THE AREA AROUND THIS UNIT:
PERFORN BUILD-HAPI
COWMENT: THE ANALYST DECIDES TO EVALUATE THE
SURROUNDING AREA FOR ALL VEAPONS SITES:
PERFORM ADDL-DATA-REQUIRED;
THINK(15:30005
COMMENT: REGUEST TECHNICAL CHARACTERISTICS/CAPABILITIES
0F VEAPON SYSTENS FOUNDS
PERFORK GET-CAPABILITIES]
COMHENT: THE ANALYST DECIDES T0 SEE IF ANY COLLECTIONS
HAVE BEEN MADE IN THIS AREA RECENTLY}
PERFORN CHATTER-COLL-COORD:
CONMENT: TN SONE CASES, THE ANALYST MAY FIND IV
NECESSARY TO SAKE A FORWAL COLLECTION REQUEST
FOR IHFO. NEEDED T0 PROCEED WITH ASSESSNENTI
SOMETIMES(, 10+A0 )i
BEG-SONE}
PERFORN COLL-REQS
PERFORN DONE -PROCESSINGS
END-SOHE
CONNENT: THE ANALYST HAS ENOUGH INFO. T0 CONTINE»
AND 50 DECIDES T0 CONFER WITH MC 10 FIND
ALL NISSIONS SCHEDULED IN THE AREA!
PERFORM CHATTER-MACS
CONENT: THE ANALYST CONTINUES ASSESSAENT BY OVERLAYING
ROUTE INFD. ONTO KAP#
PERFRON PLOT-FLI-ROUTES;
CONENT: THE ANALYST NOW NAKES AN ASSESSNDNT OF THE
POSSIBLE INPACT ON CURRENT OPERATIONS
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Ry THIRK(S) 10003

el COMMENT! VHEN THE ANALYST DETERNINES THAY A DEFINITE
o TIREAT EXISTS) A BRIEFING IS PREPARED FOR THE
.,E,, DIVISION CHIEF /SUPERVISOR}
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SONETINES(. 2590 )}
BEG-SONES
COMENTS THE ANALYST FIRST UPDATES THE NISSIOM

RECORD}
PERFORN NISSION-UPDATES
COMMENT: ANALYST SAVES A COPY OF THE WP FOR
USE 1N BRIEFING}
FERFORN STORE-MAP}
COMMENTY THE ANALYST REQUESTS INDICATOR LISTS
EVALUATE FOR PERTINENCE AND CURRENCYi
PERFORM EXANINE-INDICATORS;
COMMENT: ANALYST VILL ACTIVATE APPROPRIATE
INDICATORS WHERE NECESSARYH
SOMETINES(.30:A0)4
BEG-SOME}
PERFORN ACTIVATE-INDICATORS}
END-SONE}
FERFORM PRESENT-BRIEFINGS
PERFORN PREPARE-NSG/
END-SOME§
END-SOME §
END-SCEN AREA-ANALYSIS.
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¢
c PROCEDURE NAME: REVIEW-1NPUTS SSREVING  ORASS
¢
3
'C: ABSTRACT?
[4 BEG-FUNC REVIEW-INPUTS
3 COMMENT: DISPLAY NUMBER AMD KIMD OF EACH ENTRY IN QUEUVES
c ALERTS
c THINK(101300A) §
c CONMENT: DISPLAY SHORT TITLE - ALL QUEUED ALERTS:
< SCMG
[ TRINK(10+30/A)§
C COMNMENT: SELECTIVELY DISPLAY AMD READ A MESSAGE FROM
[4 THOSE ROUTED THKOUGH THE ALERT QUEUES
c RETRIEVE (AOD1.1y ACO18Y EQ °$°)i
[ THINK(30:90:A) ¢
4 PAGE §
[4 THINK(30:900A)
c END-FUNC  REVIEN-INPUTS,
€
c
3
[
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] [ PROCEDURE NAME: STORE-MSG S8STONSG. FTNSS
w, C
t*":t' ¢
::q.:: g ABSTRACT:
. c PEG-FUN STORE-HS6$
S T COMMENT: STORE TME INPUT MESSAGE IN A TENPORARY
) PERSONAL FILE FOR LATER USE}
c STORE;
c END-FUNC STORE-HSE.
C
)
€
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PROCEDURE NAME: CONP-HOLDINGS SSCHPHLD . ORASS

ABSTRACT?

4
c
c
¢
c
[
c BEG-FUNC CONP-HOLBINGSS

[ COMMENT: A REQUEST IS MADE FOR INFORMATION OM A

4 SPECIFIC UNIT,IDENTIFIED I THE INPUT MESSAGE}
C RETRIEVE(CO0t.1,CO0181 EQ $° AND COO144 EQ *4°)}

C THINK(8041200A)#
c PAGE}
¢ THINK(60:12018)§
c END-FUNC CONP-HOLDINGS.
c

¢
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PROCEDURE NAME: UFDATE-0D 15UPDTOD. ORASS

ABSTRACTS

o

c

o

C

4

c BEG-FUNC UPDATE-0B;
4 MODIFY(CO01481 = *ON ALERT*)$
¢

C

4

c

C

THINK(51300)}
END-FUNC UPDATE-0B,
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c
{: € PROCEDRE NAIE: DUILD-MREA-NAP SSSBLDMP.FTRSSS
¢
4
3 ABSTRACT
t BES-FUNC BUILD-AREA-WAP
¢ COMMENT: ANALYST BUILDS A WP OF THE AREA REFERRED T0 TN
% THE HESSABEY -
¢ WAPILAT = *¢* JLON = *¢%¢ )i
) c TRINK(2,5, )
: ¢ END-FUNC BUILD-AREA-WAP,
t
c
xS [RNRR Ly XK H0RP S KK e AR KPR K ERRNNE PRRNE DOBNRERFPOANRELPBNRLEES L oRRRS S
-
N>,
~7
M 2SN KRN DONRAERDEREE PONRE DONRF ENNDRE HOREE P HERELEPIRKRREL HDDREF RERDSNNRS S
-h-.c
. PROCEDURE NAME: ADDL-DATA-REQUIRED S3ADLDAT, DRASS
WA
€ :
2P ABSTRACY
pin BEG-FUNC ADDL-DATA-REQUIREDS
3 CONMENT: A REQUEST IS MADE FOR INFO ON ALL SURFACE-TO-AIR
AN NISSILES AND ANTI-AIRCRAFT ARTILLERY WITHIN A 200N
Ay RANGE OF THE PREVIOUSLY IDENTIFIED UNIT}
KN THINK(S»10s)}
20N CSEARCH(C001.1:CO019111A EQ °SA" OR COOL#113A EQ *MA*s
o LAT = CO01941,L0M = COOLIALARANGE = 2000 §
BEG-SEARCH;
R THINK(2:50)3
{ REVIEV:
THINK(10+150A)3
; PABE#
THINK (10, 15,4)3

COMMENT: ANALYST NILL SELECTIVELY PLOT THOSE UNITS
THAT NAY HAVE AN IMPACT IN THIS AREA}
SOMETINES(.30+A0 )3
BEG-SONE
PLOTC »CLASS = CO014111AY )}
END-SOME
END-SEARCH}
END-FUNC ADDL-DATA-REQUIRED.

NPUT
LDA - logon dats ares
LAT - the latitude of the unit identified in the msy,
LON - the londitude of the sase unit
ALTFLE - alert status
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PROCEDURE NAME! GET-CAPABILITIES SSGETCAP .ORASS

ABSTRACTS

¢

¢

¢

c

c

¢

¢ PEG-FUNC GET-CAPABILITIESE

¢ CORMENT! RETRIEVALS NAY BE MADE ON UP TO 4 DIFFERENT SYSTEMS,
c BY CLASS AND TYPES

4 SOMETIMES(.93+AsL00P = 4)§

£ BEG-SONES

|7 RETRIEVE(DOO1.1+D00181 EQ *$° AND DOO1#2 EQ *4°)i
4 THINK(15+30¢)3

L COMMENT: THE ANALYST INDICATES THE RANGE OF EACH
C SYSTEN ON THE MAP3

4 CIRCLE(,RANGE = D0O01840)$

4 THINK(S10¢)5

[ END-SONES

c END-FUNC GET-CAPABILITIES.

c

C
ceeccceceeecccceeccccceecceeeccecccceceeccececcccceceeceeccereeececcerecer

tecceeccceecrceceecceeeeecceecceeceeeceeeceecceeececeteecceeeceecceeeereee

c PROCEDURE NAME: CHATTER-COLL-COORD SIICHTCOL.FTNASE
¢
c
c ABSTRACT! SRR
c BEG-FUNC CHATTER-COLL-COORD; o]
c INSERT(r +BLOCK = "HAVE ANYTHING ON THIS AREA ?°} O
c THINK(S110s )3 AR
t CHATTER COLLECTION-COORDINATOR} RS
c COMMENT: AFTER SENDING A COPY OF THE MAP TO THE COLLECTION Y
¢ COORDINATOR» THE ANALYST WILL VAIT FOR A REPLY A
c BEFORE CONTINUINGS
c THINK(300+600, )i
- c COSMENT: THE ANALYST IS SCAMNING THE ALERT QUEUE FOR A RESPONSE;
= c SCANG
t THINK(S110+ )3
K ¢ DISPLAY}
b c THINK(20:30s 15
. C END-FUNC CHATTER-COLL-COORD,
c — c
e °
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4 PROCEDURE NAME: COLL-REQ SSCOLREQ. ORASS

c

c

4 ABSTRACT:

4

c PEG~FUNC COLL-REQS

C COMMENT: ANALYST DISPLAYS AND FILLS IN COLLECTION

C REQUEST FORMS

4 FORM 6001.13

c THINK(S:104)3

C ENTER(GOOL43 = *¢* 600186 = *$*,6001843 = COO1840)4
C THINK(120,1800)3

5 COMMENT: AFTER COMFLETING THE REQUEST FORM, THE ANALYST
[ STORES IT IN THE DATABASE:

c ADDON G0O1.15

4 COMMENT: THE ANALYST CAN NO LONGER CONTINUE ON THE CURRENT
c ASSESSNENT WITH THE INFO. AT HANDS

[ DO-FUNC COLL-REQ,

C INPUTS

c C1A040 - tardet country code for reauest

4

[=Xa]

CCCCCCCCCCCCCeeereeeeeeeoceoceeeCeetlllllelllelllCrlllllreeeeeeceeoces

4

[

C

c

o ABSTRACT:

C BEG-FUNC MISSION-UPDATE;

o RETRIEVE(HOO1.1:H00142 EQ '$%)3
4 TRINK(5+154)3

4 KODIFYIHO0I#31 = ‘NATCH FOR SAN®)S
[ END-FUNC KISSION-UPDATE.

C

4

cC
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c
) FROCEDURE NAKE: CHATTER-MAC  SSSCHTMAC.FTNSSS
c
¢
c ABSTRACT?
c BEG-FUNC CHATTER-MACH
c INSERT( 1 BLOCK = “ANY KISSIONS IN THIS AREA?*)i
c THINK(S:10s )}
c CHATTER MAC-ROUTE-THREAT-ASSESS;
¢ COKMENT: THE AMALYST WAITS FOR MAC TO RESPOND WITH MISSION-10S
v- c FOR ALL OPERATIONS IN THE AREA
3 c THINK(300,600: )i
- c SCAN3
e ¢ THINK(S5+10+ )
c DIsPLAY
c THINK(20¢30s )3
: c END-FUNC CHATTER-MAC.
c
L4 ¢
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PROCEDURE NANE: STORE-WAP SESTOMAP FTNIS

ABSTRACT?

PEG-FINC STORE-WAPY
COMMENT: STORE THE FULLY CONSTRUCTED NP FOR
LATER USE IN BRIEFINGS;
STORE§
END-FUNC STORE-NAP,

;
E

CCLCECCCCOCCCeeeoreeeerCCCorCeCeorCtOrCCorcteCCCeeCCCeilltlleerreecoels

OO0 00

PROCEDURE NAME: EXAMINE-INDICATORS KREXHIND, ORASSE
1DENT? 680~007.XX

TASK NAMES ANY SCRIPT OR FUNCTIONs LINK W/DHIL.OLD
AUTHOR? v He2

ABSTRACT:

BEG-FUNC EXAMINE-INDICATORS}

CONMENT: THE ANALYST REQUESTS ALL NILITARY INDICATORS
FOR THE COUNTRY OBSERVED}

QUERY(FO01.1,FO01#1 EQ COO1440 AND FOO1821 EQ "AIL*)}
THINK(104150 )3
PAGE
THINK(10+154)3

END-FUNC EXAMINE-INDICATORS,

INPUTS
C1A040 - countrs code

€CLCCCCCCeCCeeeelleeeCCCeeeCeeeeeeCtCleCCeCCreCrreelrliCllrreeereereiet
CCCCCCLCCCreeeeceeeeClleeCCleCeeetteCCorCCeerCereetiltlCrorcoecceeeeet

c

o
<
c
4
4
3
C
c
4
4
4
4
¢
c

PROCEDURE NAMED ACTIVATE-INDICATORS $3ACTIND. ORASS

ABSTRACT:

BEG-FUNC ACTIVATE-INDICATORSS
COMMENT. UPDATE THE INDICATOR STATUS:
HODIFY(FO01824 = *A*)i
COMNENT. THE ANALYST NAKES HARDCOPY FOR LATER REFERENCES:
HARTICOPYS
THINK(S+100)§
END-FUNC ACTIVATE-INDICATORS.
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END-FUNC PRESENT-BRIEFING.

17

4 PROCEDURE NAME! PRESENT BRIEFING PREDRF . ORA

¢

¢

¢ ABSTRACT?

¢ BEG-FUNC PRESENT-BRIEFING

4 COMHENT: ANALYST DISPLAYS THE FULLY CONSTRUCTED MAPY
¢ RECALL}

c THINK(300160054)§

c COMMENT: AS AN AIDE IN BRIEFING THE ASSESSMENT, THE

¢ ANALYST WILL IDENTIFY THE MISSION IN DANGER
[4 WITH LIGHTPEN/CURSUR AND DISPLAY INFO ABOUT
c THE ROUTES

¢ AP}

4 THINK(3001600+4)5

c

¢

c

CCCLCECCreeCeeeCCeeeeeeeeeeerelerrieerCeCCCeriCleeeCeClilCrrreceeeereecce
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PROCEDURE NAME: PREPARE-NSE SEPRENSG.ORASS

c

¥

¢

4

[ ABSTRACTS

[ BEG-FUNC FREPARE-¥SG}

¢ COMMENTS ARALYST RETRIEVES MESSAGE FORMAT AND EMTERS

4 APPROPRIATE DATAS

c FORN 4001.15

4 THINK(S: 100 )¢

¢ ENTER(AOO1#L = *$°5R001871 = *1°,A0018190 = “SAM WARNING®s
C #0018200 = *HESSAGE TEXT®)}

C THINK(30,80r )i

C COMMENT: THE WARNING MESSAGE WILL BE ADDED TO THE DATABASE
4 MESSAGE FILE/THE ANALYST WILL MAKE A PERSOMAL COPY
[ THEN ROUTE THE MESSAGE 1O THE SUPERVISORS ALERT QUEUE}
C ADDON 4001.1}

c HARDCOPYS

c THINK(5¢10¢ )}

[ ROUTE(LOGIN = *DIV-CHIEF*sNSG-1D = AQOIRLHPRI = *I*»

c SUBJ = *SAM WARNING')i

3 END-FUNC FREFARE-NSG.

4

¢

C!
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PROCEDURE NAME: PLOT-FLT-ROUTES SSPLTRTE.ORASS

BEG-FUNC PLOT-FLT-ROUTES}
COMMENTS THE AMALYST VILL REQUEST ALL MISSION INFORMATION

T0 GVERLAY DN PREVIOUSLY CONSTRUCTED WAP»
BASED ON THE INFO. MAC SENT:

SOMETIMES(,30,4,L00P=3}}

BEG-SOMET
RETRIEVE (H001.1,H00142 EQ °$°)3
THINK(120,3009A)§
COMMENT: PLOT THE DEPARTURE POINT AMD TAG EACH ROUTE
WITH ITS KISSION-ID}
PLOT(+CLASS = *NSN')$
THINK(5:100)3
INSERT{,»BLOCK = HOO0182)3
COMMENT: THE ANALYST REQUESTS AND PLOTS ALL
SEGMENT INFORMATION:
SEARCH(1002,1,1002470 EQ HOO182)§
BEG-SEARCH}
THINK(5+10s)}5
REVIEVS
THINK(10+300)§
SEG(+9TOP-LAT = 100247,TOP-LON = 1002474)
END-SEARCH}
END-SOMES

END-FUNC PLOT-FLT-ROUTES.

N CLELLLCCCCCCeCreereeoeCeeecrletiCCCereeeCtecCoetCeeelreeceeieeeeroee

N CCCCCCCCOCCeeeeeCeieClirtreeCCoeritortCleCCeCoreCeiCleCCrllrreeoeet
t
: c PROCEMRE NAME: THINK
c
. 4
‘: c
e X c
- c THIK sisulates an analuyst mulling over a decision, Because of
c thiss the result is divided by the alert status. Obviouslys the
[ analyst will think less time in 2 crisis or war situation,
c
4
c MIN ~ INTEGER} Minisus reacetine wait
4 MAX - INTEGER; Maxisum wait at any time
'l' c ALERT - INTEGERT Alert status (1:293)
. 4
) 4
CCECCOrLeceeeeCtCtelCerceeCeeeereteCeCeCCetlrllCCCrtteCorCeeerreeier
q
-
~
-
e
-~

C-47

oy
_'

e
]
e

'
Leaas 2 4




~
boa
» -
pe W
CU
AN
-
-,
LAY
._::\
i
&
AN
o~
1‘_"‘» CCCCCCCOCCCCCriCCCoClCrCrrlCeeorroCleeeCCCeCoCCrCCeeCorcceieeercreeeret
R ¢
~ c PROCEDURE NAME: ALERT
~ ¢
‘ C
c ARSTRACT:
c
C ALERT will sisulate an analyst diselasing mmbers and twres
C of sessages on the 3lert queuve., The actuzl sessases are not relevant,
C
C
) CCCCCCCCCCCLerCeCieCrreCiteiieoCllCCCrClCCoCCrrCtCliCeCtLCCrorcrrret
Al -
L=
.’.\'.t CCCCOLCCrCeereeeeeereeoeeeCeeeoreoereeeeeCllliCerrCCeerorCeceereeeoecoree
S c
2 € PROCEBURE NANE: SCAM
AN c
b ¢
y c ABSTRACT?
-~ [
R C SCAN sisylates an analyst scanning through the list of alert
e € sessages.
2T c
‘_'?! C
\.:)_ - CCCCLCCCCCcereecCrCtlrCCCCCliCCeereeeeClrCCerCeereetlllocereceeoreeet
N
(
- o
A €CCCCCCCCOCCLrCCCCeeCerieeeerCeeeCereCCeeCCCrrCCCrreCerreecereeeroeeeet
2. c
% c PROCEDURE NAME: STORE
N c
- £
J [ ABSTRACTS
g 3
~ . c THE DHIL *STORE' COMMAND IS USED 10 SAVE THE CURRENT SCREER
= c DISPLAY (MAP/RECORDY IN A TEMFORARY FILE FOR FAST RECALL AT A LATER
‘-:.'- [ TINE. OMLY THREE "RECORDS® CAX BE STORED AT AMY TINE, AND THEY ARE
v - C ACCESSED ON A LAST-IN FIRST-OUT BASIS VIA THE °"RECALL® COMNAND,
. [
-".-;‘ [ FOR THE RTE, THIS COMMAND WILL BE EXECUTED AS A ‘WAIT® TIKE.
C
St t
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€
c PROCEDURE NAME: HARDCOPY SSHROCPY.FTNSS
4
4
c ABSTRACT?
C
C THE DHIL *HARDCOPY' COMMAND 1S USED TO FORMAT AND TRANSFER
[ ALL OF THE CURRENT DISPLAY TO A HARDCOPY DEVICE.
c
c THE RTE COMMAND FORMAT 1S:
4 HARDCOPY§
4 THE COMMAND WILL BE ISSUED AS A UAIT TINE FOR THE BENCHMARK
C EXERCISES.
4
c
. cceeceeecccceecceceecceecceceeccceeeceeccceeeccecceceeccceeecececeeteceet

ceceececcccccceecceccccceeecceeccccceececcceceecccceeeceecceceecceceeecee

PROCEDURE NAME: FORM KIFORM.FTNSS

ABSTRACTS
The FORN cossand is used to diselay the teerlate

forsat for the srecified usetview,

FORN {userviewdi
This coasand is used to diselay a3 fors which will then
have inforsation ENTERed into it by the analyst (3 seauence
of steps used to add 3 record to the dalabase), For testing

4

4

€

c

C

4

4

o

8

c The RTE cosmand forsat is:
4

€

c

4

C rurrgses this command will be executed as a VAIT tise,
[

c

CE
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PROCEDURE MAME: ROUTE - ROUTE A MESSAGE TO ANOTHER ANALYST

ABSTRACT?

ROUTE executes a wait tine that sisulates an analyst turing in
another analusts ID and sending him 2 wessade.

OO OOO0O0N
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for New Radar

Plot Ongoing Store the Request
Missions Near Message RECCE Mission
New Site

702
Plot SAM Site
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in Area
Chatter New Plo: all Radar
Radar Site Sites in Area Inc. Capabilitie Update
Plot Site and SAM OB
Missions in Area
End Scenario Reg.est l
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3 Data SAM OB
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80% ¥ew SAM
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:‘M: End Scenario
o”
o

Figure C-5 Military - Systems - Analysis

hH

W p

| AN REREN

LN
e

e
"l

C-49a

‘l"l'l."l‘~, * .

F

- -

S

(e IR NG

. R W
e, [ Y

L _.;_'.._‘ :-‘J I TN IO _..-_."9;:’."-
R S SR Y YRR PO P R P IS PRV




o ra

o
’
. A

»
[ T S BT

i

;‘f-"_(.‘.."/.

P
S e )
.

.'1 '1

AN A )

.
o

L
A

I~
ot t N ’

3

DA
TR T

A -
o 4, 8, 4,

n

A
.‘- .

08
e T %S N

ALY 4

YO

...

.
-
-
b ™
Y
~
-
"
al

..‘.v

g
g
:
g8
g
2
g
g
g

R e e e Rz e e ke ha e R Rl R R s R e K N Rz N a R a N s R s s N W o N e N N e W e N N e N N N N N B N B e NN e N N N N N Ny Bl N B B B

PROCEDURE NAME: MIL-SYS-AMAL SINILSYS, ORASS

ABSTRACT:

BEG-SCEN MIL-SYS-ANAL}
COMMENT: ANALYST IS SCANNING ALERT QUEVE FOR INCORKING
MESSAGESH
FERFORK REVIEW-INPUTSS
COMMENT: AN INVESTIGATION 1S WARRANTED IF THE MESSAGE
CONTAINS NEW OR UNUSUAL SYSTEMS DATA:
SOMETIMES(.9040 )i
BEG-SOME
FERFORM STORE-MS6i
COMMENT?  THE MESSAGE MAY PERTAIN TO SEARCH (LOWG-RANGE)
RADAR OMLY3
SOMETINES(.3014)i
BEG-SOME
COMMENT: THF ANALYST IDENTIFIES ANMD PLOTS ALL
SYSTENS IN THE AREA IDENTIFIED IN THE
MESSAGE
PERFORM PLOT-RADAR-SITES}
COMMENT: AFTER STUDYING THE MAP» THE AMALYST
DETERMINES THAT ADDITIONAL DATA IS
KEQUIRED TO EXPLAIN THE MESSAGE}
THINK(100150)5
PERFORM CHECK-OTHER~SOURCES?
COMMENT? WHEN OTHER SOURCES CAMNOT EXPLAIN THE
MISSING INFORMATIONs A FORMAL COLLECTION
REQUEST BECOMES NECESSARY:
SOMETINES(. 200003
BEG-SOME}
PERFORN SYS-COLL-REQS
PERFORM DONE-PROCESSING}
END-SOME}
COMMENT: WHEN INFO. FROM OTHER SOURCES VERIFIES
THE MESSAGE» THE ANALYST PROCEEDS BY
ASSESSING THE IMPACT ON CURRENT OPNS
COMMENT? INFO. INDICATES A NEW SITE}
PERFORN PLOT-NEW-SITES
PERFORN QVERLAY-MSNSi
PERFORN UPDATE-RADAR- INFO}
SOMETINES(,3010)
BEG-SOME}
PERFORM CHATTER-MEW-SITE}
END-SOME}
PERFORM DONE-PROCESSINGS
END-SOME}
COMMENT: IF VE GOT HERE...
COMMENT: THE MESSAGE PERTAINS TO A PARTICULAR
WEAPON SYSTEN}
COMMENT: THE ANALYST IDENTIFIES AND PLOTS ALL
SYSTENS IN THE AREA IDENTIFIED IN THE MSEi
FERFORM PLOT-SAM-SITES}
COMMENT: AFTER STUDYING THE MAP» THE ANALYST DETERNINES
THAT ADDITIONAL DATA IS REQUIRED TO EXPLAIN THE
MESSAGE §




THINK(10:150)}
PERFORN CHECK~OTMER-SOURCES}
COMPENT:  \BEN OTHER SOURCES CANNGT DXPLAIR DHE NISSIND
INFORNATION: A FORMAL COLLECTION PEOUESY
BECDMES NECESSARYS
SOMETIMES(.5019)3
BEG-SOME}
PERFORM SYS-COLL-REQS
PERFORN DONE -PROCESSING?
END-SOME§
COMMENT: WHEN INFO, FROM OTHER SOURCES VERIFIES THE
NESSAGE» THE AMALYST PROCEEDS BY ASSESSING
THE INPACT ON CURRENT OPNS}
SOMETINES( 0003
BEG-SONES
COMMENT: INFO, INDICATES A NEW SITES
PEKFORN PLOT-NEW-SAM}
PERFORM OVERLAY-HSNS}
PERFORN UPDATE-SAN-1#F 03
SOMETINES(.3009)5
BEG-S0MES
PERFORM CHATTER-NEM-SANE
END-SONME
PERFORN DONE-PROCESSING?
END-SOME §
COMMENT! IF WE 60T HERE,..
COMMENT: INFO. INDICATES INCREASED CAPABILITIES:
PERFORN PLOT~INC-CAP;
PERFORM OVERLAY-MSNSH
PERFORM UPDATE-SYS-DATA}
SONETINES(.3009)4
REG-SOMES
PERFORM CHATTER-INC-CAP:
END-SOHE}
END-SOME §
ERD-SCEN MIL-SYS-ANAL,

AR - AV FRTRERERE L

L e R G R e R s R N s N e N N N e N e W e N N W W N W N N W N B e B L ]

CECLCCeCeeeccereCeeeeoereelleeiilltloleCCCOCCCCCLeCCCreeorerttrrirerect

CLCCCCCCoeeeeeertiulitilielieriiiioliecrerCerllCorirooeerrriilioreec
¢

PROCEDURE NAME! REVIEW-INPUTS SSREVINP, ORASS

ABSTRACT:

[

¢

C

C

¢

4 BEG-FUNC REVIEW-INPUTSE

¢ COMMENT. DISPLAY NUMBER AMD KIVD OF EACH BITRY M QUEUE}
¢ ALERT;

4 THINK(1030+A)i

< COMMENT! DISPLAY SHORT TITLE - ALL QUEUED ALERTSS
4 SCANG

4 THINK(10,3008) ¢

4 COMMENT: SELECTIVELY DISPLAY AND READ A MESSAGE FROM
C THOSE ROUTED THROUGH THE ALERT QUEUES

¢ RETRIEVE (ROO1.1» ROOISY EQ °$°)i

C THINK(30,90:A)

c PAGE}

C THIMK(30+90+4)8

C END-FUNC  REVIEW- INPUTS,

4

¢

4

CALLED BY¢ SATCH-FUNCTIDN
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PROCEDURE MAME® STORE-WSE S3STONSE . FTISS

ABSTRACT!

c
¢
c
¢
¢
¢
¢ BES-FUNC STORE-#SG}

c COMMENT: STORE THE INPUT MESSAGE IN A TENPORARY
C PERSONAL FILE FOR LATER USES

C STORE}

c END-FUNC STORE-WSG,

c

C

cc

CCLCCCCCCOCCCCCeCeCCCCClCCrrorilllorOrCeClortCCereerlileCClereeeeorect

CCCCCLeCCeeCeertlelClCreeeeeeoreCoerCernrreetCtocorCtieetlCteeelerere

¢

€ PROCEDURE NAME: PLOT-SAM-SITES S2PLOTSS . ORASS

[

[

4 ABSTRACT:

C

4 BEG-FUNC PLOT-SAM-SITES}

C COMMENT: THE ANALYST BUILDS A MAP OF THE AREA

[ REFERENCED IN THE MESSAGE}

C PERFORM BUILD-AREA-NAPS

3 COMMENT: THE ANALYST SEARCHES FOR AND PLOTS ALL
c SAN SITES (OF THE ITEWTIFIED TYPE)

c KNOWN TO BE IN THE AREA}

C CSEARCH(E002.1,E0026140 €0 “SAN’ AND €£0024142 £ *¢*
c LAT = *$"» LON = *$°s RANGE = S00KN)S

4 BEG-SEARCH}

C THINK(2,59)3

[ COMMENT: ANALYST QUICKLY SCANS EACH RECORD
c BEFORE PLOTYING LOCATION ONTO MAPH
c REVIENS

c THINK(10+15¢)3

4 PLOT(1CLASS = "SAM's)3

c THINK(2:59 )3

c COMNENT: ANALYST INDICATES SAM RANGE ON MAP}
c CIRCLE(sRANGE = *$°);

4 END-SEARCHS

4 END-FUNC PLOT-SAM-SITES,

[

c

c
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PROCEDURE MAME: CHECK-OTHER-SOURCES

PROCEDURE NAME: SYS-COLL-REQ

SSCHKOS FTNSS

BEG-FUNC CHECK-OTHER-SOURCESH

COMMENT: THE ANALYST WILL RECALL THE MESSAGE
BEING INVESTIGATED: AND SEND A °COPY*
OF THE MESSAGE TQ THE WATCH OFFICER
AND COLLECTION COORDINATOR — REQUESTING
ANY INFORMAT'W THEY MIGHT HAVE}
RECALLS
ENTER(A0010190 = “ANYONE KNOW AXYTHING ABOUT THIS?*)§
CHATTER WATCH-OFFICER, COLLECTION-COORDINATOR?
THINK(3001600s)$
COMMENT:  THE ANALYST MAITS FOR SOME REPLYS
SCAN}
THINK(3+150)5
COMMENTS  ANALYST HAS RECEIVED A CHATTER OF THE MESSAGE
UITH A RESPONSE;
DISPLAYH
THINK(10+4300)
STORES

END-FUNC CHECK-QTHER-SOURCES.

BEG-FUNC SYS-COLL-REQ}

COMMENT: THE AMALYST DISPLAYS AMD FILLS IN COLLECTION
REQUEST FORM:

FORM 6001.1¢

THINK(5:100)4

ENTER(GOOIEI = *¢°s 600186 = *4°» 6001943 = *4%)}

THINK (120518011

COMMENT: AFTER COMPLETING THE REQUEST FORN» THE
ANALYST STORES IT IN THE DATABASE}

ADDON 6001.14

COMMENT: CURRENT OPNS SHOULD BE NOTIFIED THAT THE
ASSESSMENT COULD NOT BE COMNPLETED —
SEND A COPY OF THE MESSAGES

RECALL}

ENTER(AOO1471 = *NOTIFY OPNS - CAN'T VERIFY WMAT'S

OUT THERE®)}

THINK(5+100)4

CHATTER DIV-CHIEFS

COMMENT:  ANALYST CAN NO LONGER PROCEED WITH CURRENT
ASSESSHENTS

END-FUNC SYS-COLL-REQ.

§
g
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PROCEDURE MAME: PLOT-MEW-SITE 1pLINST.FINSS

BEG-FUNC PLOT-NEW-SITES
COMSENT:  ANOTHER SOURCE HAS IDENTIFIED THE IMSTALLATION
AND COORDINATES OF THE NEV RADAR SITE, THE
ANALYST PLOTS THIS INFORMATION AND CONTIMES
ASSESSMENTH
INSERT(CLASS = °LRR*»»BLOCK = *NEW SITE')}
THINK(S+150)§
CIRCLE(»RANGE = 350KN)§
END-FUNC PLOT-NEW-SITE,

€CCCCoCoCCCCCeCeeeceoocceeereceeCiCeetleeilloltecerelllltlreereeee
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PROCEDURE NAME: OVERLAY-NSNS S30VHSNS . DRASS

ABSTRACT?

REG-FUNC OVERLAY-NSNSi
PERFORM CHATTER-MAC}
COMMENT: HAC WILL EVALUATE THE AREA AND RETURN THE
MISSION-IDS FOR ALL SCHEDURED NISSIONS IN
THE AREA}
COMMENT: THE ANALYST UILL REQUEST AND PLOT ALL
INFORMATION ON THESE MISSIONS§
PERFORM PLOT-FLT-ROUTESS
END-FUNC OVERLAY-HSNS.

eeeceecceceecceeeececceeeccccceeeeccceeeccceecreececcecccceeecccececceeeece
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PROCEDURE NAME: UPDATE-RADAR-INFO S8UPDRT . ORASS

ARSTRACTS

BEG-FUNC UFDATE-RADAR-INFO}
COMMENTS THE ANALYST MUST UPDATE THE DATABASE
T0 REFLECT THE MEW RADAR SITE}
RETRIEVE(E002,3+E00281 EG *4°)
THINK(10+201)
NODIFY(E0Q24143 = *8°)
ENU-FUNC UPDATE-RADAR-1MFO.
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PROCEDURE NAME: CHATTER-NEV-SITE SSCHTNST.FTNSS
ABSTRACTS

c

[

4

4

c

4 BEG-FUNC CHATTER-NEW-SITES

4 INSERT(++BLOCK = *NOTIFY OPNS -- MEW RADAR SITE HAS
c BEEN VERIFIED®)§

4 THINK(S1104)

4 CHATTER DIV-CHIEF}

4 BREAK}

[ END-FUNC CHATTER-NEW-SITE,

C
C
ce
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PROCEDURE NAME: PLOT-SAM-SITES $3PLOTSS. ORASS

ABSTRACTS

BEG-FUNC PLOT-SAN-SITES}
COMMENT!  THE ANALYST BUILDS 4 MAP OF THE AREA
REFERENCED IN THE MESSAGE}
PERFORM BUILD-AREA-NAPS
COMMENTS  THE AMALYST STARCIES FOR AND PLOTS AL
SAM SITES (OF THE IDENTIFIED TYPE)
KNOWN TO BE IN THE AREA}
CSEARCHIE002,1/E0028140 EQ *SAN® AND £0024142 EQ *¢°y
LAT = *$°5 LON = °$*%) RANGE = S00KNM
BEG-SEARCH;
THINK( 245023
CONMENT: ANALYST QUICKLY SCANS EACH RECORD
BEFORE PLOTTING LOCATION ONTO MAPS
REVIEW:
THINK(10+15:)
PLOT(sCLASS = *SAM's)}
TRINK(2:50)i
COMMENT:  ANALYST INDICATES SAM RANGE ON NAP}
CIRCLE(,RANGE = *$°)i
END-SEARCH
END-FUNC PLOT-SAM-SITES.
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PROCEIURE NAME: PLOT-NEV-SAN
ABSTRACT:

5
g
e |
3

BEG-FUNC PLOT-NEW-SAM;
COMMENT: ANOTHER SOURCE HAS IDENTIFIED THE COORDIMATES
OF A NEU SAM SITE. THE ANALYST PLOTS THIS
INFORMATION AND CONTINUES ASSESSMENTH
INSERT (CLASS = “SAN°ssBLOCK = "NEW SAN')}
THIRK(S59150)3
CIRCLE(,RANGE = *$°)}
END-FUNC PLOT-NEW-SAN,

CLCLECeCeeeeeecreeeeereereceeeeecCClleeeoCCloeCiCrCeliCeCerClCorrloree

gecceceeccceceecceeeceeccececceeeeeececceececceeceeccececceeecccececcoece

4
C
c
c
c
4
¢
C
4
C
c
¢
c
C
¢
4
c
C
€l

PROCEDURE NAMED DVERLAY-NSNS SSOUNSNS. ORASS

ABSTRACT?

BEG-FUNC OVERLAY-NSNS3
PERFORN CHATTER-MACi
COMMENT: MAC WILL EVALUATE THE AREA AND RETURM THE
MISSION-IDS FOR ALL SCHEDULED MISSIONS IN
THE AREAT
COMMENT: THE ANALYST WILL REQU: T AND PLOT ALL
INFORMATION ON THEST AISSIONS{
PERFORK PLOT-FLT-ROUTESH
END-FUNC OVERLAY-NSNS,
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PROCETURE MANE: UFDATE-SAN-INFO SSUPDSAN, ORASS

ABSTRACTS

REG-FUNC UPDATE-SAN-INFO}
COMMENT: THE ANALYST MUST UPDATE THE DATABASE
TO REFLECT THE NEW SAN SITE:
RETRIEVE(E002,1/E00281 EQ °$°)}
THINK(10,201)3
MODIFY(EQO24143 = *4°)3
END-FUNC UPDATE-SAM-INFO,
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PROCEDURE MAME: CHATTER-NEV-SAM SSCHTNSA FTNSS

ABSTRACT?

REG-FUNC CHATTER-NEV-SAN}
INSERT(»sBLOCK = *WARN OPNS - NEV SAN SITE HAS
BEEN VERIFIED®)§
THINK(59100)3
CHATTER DIV-CHIEF}
BREAKS
END-FUNC CHATTER-NEW-SAM.

<
<
c
c
4
<
4
4
C
C
c
c
C
C
¢
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PROCEDURE NAME: CHATTER-INC-CAP $SCHATIC FTNSS

ABRSTRACT:

C
C
c
¢
4
c
4 BEG-FUNC CHATTER-INCCAP}

c INSERT(y+BLOCK = *NOTIFY OPNS -- INCREASED CAPABILITY
4 FOR THIS SYSTEM HAS BEEN VERIFIED*)$

4 THINK(S¢100 )3
C CHATTER DIV-CHIEF:
c END-FUNC CHATTER-INC-CAP.
c

€
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PROCEDURE NAMED UPDATE-SYS-DATA SEUPSYSD . ORASS

ABSTRACT:

c

c

c

4

C

4

4 BEG-FUNC UPDATE-SYS-DATAG

C COMMENT: ANALYST RETRIEVES THE RECORD FOR THIS SYSTEN;
4 RETRIEVE(DO01.1,D00181 EQ “SAM® AND DOO1#2 EQ *$°)$
< THINK(S,101)§

c COMMENT:  ANALYST CORRECTS DATA BASED ON CONTENT OF
4 MESSAGE AND EVALUATION:

4 MODIFY(DOO1840 = °¢*)i

3 END-FUNC UPDATE-SYS-DATA.

c

4

4

¢

c

CALLED BY? NIL-SYS-ANAL
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ALERT - INTEGERi Alert status (152+3)

{ )
-'}_-‘ CCCCCCCECCCreCeellerllleCrellereCCCCleCteCeelCeloreeCoerClereereeeecel
] c PROCEIWRE NAME: THINK
- 4
. ¢
s E ABSTRACT
. C THINK sisulates an analyst aulling over a decision. Because of
.. c thisy the result is divided by the alert status. Obviouslys the
TG 4 analyst will think less time in 3 crisis or war situation.
P 4
C INFUTS MIN - INTEGERS Hinisua peacetine wait
c HAX - INTEGERS Maxisum wait 3t any tise
c
4
c
CC

CCCCCTLLLeLtereeeeeierceeeCCeeetititeCecCeecCieieliitetettrelieltet
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. ¢ PROCEDURE NANES ALERT
. c
r ‘ c
Al t ABSTRACT?
.-\'-\ 4
o [ AERT will sisulate an analyst diselaving nuabers and tures
. ¢ of sessases on the alert aveue, The actual aessases are nol relevant,
St ¢
.. )
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7
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_f - c PROCEDURE NAME! SCAd
) C
’ [
4 . c ABSTRACT?
. ¢
\:;. [4 SCAN sisulates an analyst scanning through the list of alert
.o C nessages,
:. ‘.'.. [
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PROCEDURE ANE: STORE

ABSTRACT S

DISPLAY (MAP/RECORD) IN A TENPORARY FILE FOR FAST RECALL AT A LATER
TINE, OMLY THREE "RECORDS® CAN BE STORED AT ANY TIME, AHD THEY ARE
ACCESSED ON A LAST-IN FIRST-OUT BASIS VIA THE *RECALL' CONMANB.

LA

4

C

c

4

C

c

o THE DHIL *STORE' COMMAND IS USED TO SAVE THE CURRENT SCREEN
c

c

4

c

[ FOR THE RTE, THIS COMMAND WILL BE EXECUTED AS A "WAIT® TIME,
4

¢

C

CCCCCLCCreeeeceeeeeleCeellerteeetlltoeLeeriielClCCotiClrCorllie

CLLCCCCCCCCErCeeCCeeorCelllllloeClett CCCCoCCCretereulillliorCCtooreree

PROCEDURE NAME: BUILD-AREA-NAP S3SBLDMAP.FTNSIS

IDENT GB0-007. XX
TASK NANE! ANY SCRIPT OR FUNCTION» LINK W/DHIL.OLB
AUTHOR » Be2

[

o

4

c

c

[

[4

[

c ABSTRACT

C BEG-FUNC BUILD-AREA-NAPS
[ COMMENT: ANALYST BUILDS A MAP OF THE AREA REFERRED TO IN
4 THE MESSAGES

c MAP{LAT = °%° JLON = *8°s )}

C THINK(2+5y )3

4 END-FUNC BUILD-AREA-HAP,

4

4

4

CCCCCCCCCOCCCCoCCrreeeeeeelleClCCCtreClCeCeiorCeeetilltllrereerereee
CLCCCCCCCOreeeCreeeeeceCllCCCeelreerelllllCoriLeotCeleCeCoeeCreeocs

PKOCEDURE NAME: CIRCLE SSCIRCLE.FINSS

ABSTRACT?

THE DHIL °*CIRCLE® COMAAND 1S USED 70 DRAW A CIRCLE WITH THE
SPECIFIED RANGE ARGUMD AN LTEM THAT WAS SEEW IDEWTIFIED ON THE
CURRENT MAP DISPLAY,

THE RTE CONMAND FORMAT IS:
CIRCLE([<fieldname><relor><valued IBLOCKCrelopd<valuedds
RANGE = (ranged)

PARAMETERS ARE?

{fieldnaned<relor><value> - DPTIONAL PARAMETER WHICH SPECIFIES THE
ITEM ON DISPLAY WHICH SHORD BE CIRCLED.

BLOCKCredop)<valued - OPTIONAL PARAMETER WHICH IDENTIFIES THE ITEM
WRICK SHOWD BE CIRCLED THROUGH I7°S DATA BLOCK VALUE.

RANGE = {rande> - REOUIRED PARAMETER WHICH SPECIFIES THE RADIUS OF
THE CIRCLE TO BE DRAWN. (VALID UNITS ARE ¥ AND XM, DEFAILT
10 KN If NOT SPECIF1ED)

OO0 OO0 0000

.
A
-4

v

e

0
Jrae e S v




CCCCECceCCorCCrrleorlieilllCrCllCCONTITrCOrorriirCiontorrrrroceoet
PROCEDURE MAE: PLOT SEPLOT.FTISS
ABSTRACTS

OO OOO00 000 OO0 OO0 OO0O000a0000

oom

THE DHIL *PLOT* COMWMAND IS USED TO DISPLAY DBMS ITENS ONTO A
PREVIOUSLY GEERATED HAP BACKGROUND,

THE RTE COM%D FORMAT IS:

PLOT([<userview>r<{fieldnane) <relor) <tieldvalue> [<losor>
{fieldnened Zrelor)> {fieldvalue>1)sCLASS = (syabol>y
{BLOCKINOBLOCKD) §

PARAMETERS APE!

{userviewdr<freldnaned, . ,{fieldvalue> - OPTIONAL SELECTION LIST
WHICH VHEW SPECIFIED CAUSES A DATABASE ACCESS FOR ALL RECORDS
THAT KEET THE CRITERIA TO BE PLOTTED ONTD THE MAP.
IF NCT SPECIFIED, PLOT THE INF*  ASSOCIATED WITH THE RECORD
CURFENTLY BEING DISPLAYED,

CLASS - REQUI®ED PARAMETER WHICH INDICATES THE CLASSIFICATION OF
SYKECLIC [ATA TO BE PRESENTED ON THE MAP

BLOCKINOBLOCY. - OFTIONAL PARAMETER WHICH SPECIFIES WHETHER A °*DATA
BLOCH/TAG® 1S TO BE APFENDED TO EACH SYWBOL GENERATED FOR
DISFLAY, BLOCK IS THE DEFART.

NOTE: THIS IS THE ONLY DHIL COMMAND THAT WILL EITHER BE EXECUTED AS
A MAIT* TINE (UHEN ISSUED WITH NO SELECTION LIST)» OR MAKE A
DATAFASE ACCESS (WHEN ISSUED WITH A SELECTION LIST).

TEESEIRATLIIERIIALACRLTIRISTATILLLLLLLARSITTIRTALIALLALTLALLLLLILLSS
pRiitiieietiseittifiittiagatandtititntioittfetedicatttttiosttpttitsit]
S433THIS *PLCT® FUNCTION SHOULD ONLY BE CALLED BY FUNCTIONS WHICHSSSS
SABRARE ISSUING A DHIL PLOT COMMAND WITHOUT A SELECTION LISTS33883888
FEERELAELESLIISIRRRRRARAILERTITILALLATAASIRIIISIISILLLSLRLISLLILLLLS
[2e2242938000020203008838 20000 R00208000222¢03R0¢808803802884828080004}

cceeeceececceceecceeceecceeccceceecceeeceeeeccceecceecceeecceceecceeecce

ceeeccceeceeceececcceceecceeecceccccceecceeccecceecceccececcccecceoceeece

OOOOOOONOOOOO

PROCEDURE MA=E: RECALL SSRECALL ,FTNSS

ARSTRACT?

THE DHIL 'FECALL® COMMAND IS USED TO ACCESS A MAP/RECORD
WHICH HAS FEEN STOREG IN A TENPORARY FILE,

THE RTE WILL EXECUTE THIS COMMAND AS A *WAIT* TIME

ceceeeececececceeecceeeLeececcececcceeeteececeececeececeeeeeeeeeeeececee
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PROCEDURE NAME: ENTER SIENTER.FTNSS

ABSTRACT?

THE DHIL *ENTER® COMMAND IS USED TO SIMRATE THE ARALYST
ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORN., ONLY THE CONTENTS
OF THE DISPLAY ARE MODIFIED -- THIS COUMD HAS NO EFFECT ON THE
[ATABASE, SUFSEQUENT PRINITIVE DIRECTIVES CONTROL THE DISPOSITION
OF THE DATA.

THE KTE COMMAND FORMAT IS
ENTER(<fieldnane> = <new valued(s<{fieldnased = <new valuedd)i

FARAMETERS ARE}
{fieldnase> - THE MANE OF THE FIELD PECEIVING DATA

4
c
4
4
4
[
4
¢
C
4
4
C
C
4
C
c
4
¢ {new value> - VALUE TO BE ASSIGNED TC RECEIVING FIELD
C

c FOR THE RTE» THIS CONMAND WILL BE EXECUTED AS A °NAIT® TIME
.

c

ceceeeecccceeeccccceeceecececreecceecceceeeeeccceceeccceecceecceccececect

CCECCOTCCCCCCrecceccereeeerereceoeeeCocrceeeccereotlllllrcecereecereeeee
PROCEDUKE NAME: CHATTER GICHTTER.FTNSS
ABSTRACTS

THE DRIL ‘CHATTER® COMMAND 1§ USED TO GEND A COPY OF THE
gl(]l:lk!ﬂ'ﬂ TERNINAL DISPLAY TD ANOTHER ANALYST THROUGH THE ALERT

THE RTE CONMAND FORMAT IS!
CHATTER {receiving LOGIN identifier [1<receiving LOGIN identifier>);

IO M OO oY

ceeceeeeccceccccceccecceccecceeeceecccceceecceeececceeceeceeceeeeecceeeee
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PROCEDURE NAME: DISPLAY SSDISPLY.FTNSS

ABSTRACTS

THE DHIL °DISPLAY* COMMAND 1S USED TO DISPLAY AN ALERT
QUEVE ENTRY TO THE TERMINAL. THE RTE FORMAT IS:

DISPLAY [<alert nuaber>IUINTO FORM {userviewd)s

BUIN WRE OPTIOMAL PAKAMETERS) WMERE:

Calert nuaber> - THE NUNBER OF THE ALERT QUEUE ENTRY TO BE
DISPLAYED, 1IF NOT SPECIFIED, DEFAULY 10
HIGHEST PRIORITY ALERT QUEUE ENTRY.

INTO FORM <userview> - PARAMETER USED BY THE UPDATE SCENARIO
T0 BISPLAY AN ALERT QUEUE ENTRY INTO THE
SPECIFIED <{userview> FORMAT,

OO0 COOOOO00 0000

CCLCCLCCCCCCLirteelllloeceeeoeteCCerelilCeltlerleCCCorCereerroreeeet
CCCCCCCCCeeereeCClereeeceeeeeCCeerCCliCCCteCllereiCCleliCeCllorceerot

C PROCEDURE NAME: FORM SSFORM.FTNSS

C

4

c ARSTRACTS

4

c The FORM cossand is used to display the teselate '

c foraat for the srecified userview, i

‘ :

c The RTE coesand foraat is! . ~
4 FORM Suserviewds . )
C This cosaand is used to display a fore which will then -

c have inforsation ENTERed into it by the an3lyst (a seavence -

c of sters used Lo add a record to the database). For testing

purposes this cossand will be executed as 3 WAIT tise,

CCCCCCCCCOCCCCCCCCCLeorceeCeetCoCreCeetClllCCreCeeeereelieericreect
CCCecceeceeeeeceCeCCCCleeeeeCeeeeeeeeeeeeoteoCirerlrrlelllCCCeCeoreecorey

PROCEDURE NAME: CHATTER-MAC SSECHTMAC FTNESS

o
4
4
[ ABSTRACT?

[ BEG-FUNC CHATTER-MWACH

o INSERT(ssBLOCK = "ANY MISSIONS IN THIS AREA?*)}

4 THINK(3s104)3

c CHATTER MAC-ROUTE- THREAT-ASSESS)

C CONMENT: THE ANALYST BAITS FOR BAC TO RESPOND WITH
[ MISSION-IDs FOR ALL OPERATIONS IN THE AREA;
[ THINK(30016001 )3

4 SCAN}

4 THINK(Ss100)}

[4 DISPLAY}

4 THINK(201300 )3

C END-FUNC CHATTER-MAC,

4

4
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ABSTRACT?
BEG-FUNC PLOT-FLT-ROUTES}
COMMENT! THE ANALYST WILL REQUEST ALL NISSION INFORMATION
T0 OVERLAY ON PREVIOUSLY CONSTRUCTED MAPy
BASED ON THE INFO, MAC SENT
SOMETIMES(.30,A:L00P=3)3
BEG-SOME
RETRIEVE(HOO01.1,H00182 EQ *$°)i
THINK(1201300:A)§
COMMENT? PLOT THE DEPARTURE POINT AND TAG EACH ROUTE
WITK ITS NISSION-ID}
PLOT(+CLASS = *MSN's)i
THINK(5:10+ )
INSERT (1 BLOCK = HO0182)3
COMMENT! THE ANALYST REGUESTS AND PLOTS ALL
SEGMENT INFORMATION}
SEARCH(1002.1, 1002870 EQ HO0142)3
BEG-SEARCH3
THINK(5210s)3
REVIEW;
THINK(100304)5
SEG(s o TOP-LAT = 100247, TOP-LON = 1002474)
END-SEARCH}
ENT-SOME§
END-FUNC PLOT-FLT-ROUTES,
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PROCEDURE NAME: INSERT SSINSERT.FTNSS

ABSTRALT!

THE DHIL "INSERT® COMMAND IS USED TO ADD A NEV ITEM TO THE
SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY WITH A DATA R.OCK
AFPENDED 1O ITs OR TO ASSOCIATE A DATA BLOCK UITH AN ITEM ALREADY
ON THE CURRENT AP DISPLAY,

THE RTE COMMAND FORMAT IS
INSERT(CCLASS = <suabol>1s[LOC = <value>1,BLOCK = <valued)§

PARAMETERS ARES

CLASS = (syabol> - OFTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY
CLASSIFICATION OF THE ITEM BEING ADDED TO THE
DISPLAY,

LOC = <valued> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
VALUE OF THE ITEM BEING ADDED TO THE DISPLAY,
IF NOT GIVEN, DEFAULT TO THE CURRENT LOCATION
OF THE CURSOR/LIGHT PEN.

BLOCK = (valued - REQUIRED PARAMETER WHICH SPECIFIES THE DATA BLOCK

OO OO OO0,
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FROCEDURE NAME! BUILD-AREA-MAP SSSBLDMAP.FTNSSS

ABSTRACT?
BEG-FUNC BUILD-AREA-MAP?
COMMENT? ANALYST BUILDS A MAP OF THE AREA REFERRED TO IN
THE MESSAGE}
MAP(LAT = *$° JLON = *4% )}
THINK(2/3» )i
END-FUNC BUILD-AREA-NAP,
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Figure C-6 MAC Route Assessment
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ABSTRACT:

v K2

BEG-SCEN MAC-ROUTE-ASSESSMENTH

COMENTS ANALYST SCANS ALERT QUEUE FOR ASSIGNED MISSIONSH
PERFORN SCAN-QUEUES
COMNENT: ANALYST RETRIEVES MISSION AND ROUTE DESCRIPTION
INFORMATION AND PLOTS ON GRAPHICS TERMIMNAL}
PERFORN PLOT-MSN}
COMMENT: ANALYST REOUESTS COUNTRY SUMMARY INFO.§
PERFORM COUNTRY-INFO}
COMMENT: ANALYST REQUESTS ALL 0B INFO TO LOCATE
UNITS/WEAPON SYSTENS FOR COUNTRY INVOLVED
PERFORM SEARCH-0B;
COMMENT: ANALYST MAY NEED MORE INFO ABOUT A PARTICULAR
WEAPON SYSTEN'S CAPABILITIESS
SOMETIMES(, 500 +LOOP = )5
REG-SOME}
PERFORM FIND-SYS-CAP}
END-50ME
COMMENT: ANALYST REQUESTS INFO. FOR ALL ON-GOING EVENTS
VITHIN THE COUNTRY IN QUESTIONS
PERFORN SEARCH-EVENTS:
COMMENT? ANALYST REQUESTS ALL INDICATORS FOR
COUNTRY IN QUESTIONS
PERFORM QUERY-INDICATORS:
COMMENT: ACTIVATE AFPROPRIATE INDICATORSS
SOMETINES(.300As )i
BEG-SOME}
FERFORM ACTIVATE-INDICATORSH
END-S0ME
COMMENT? BASED ON INFORMATION RETRIEVED, THE ANALYST
DETERMINES IF A POSSIRLE THREAT EXISTS
FOR THIS MISSION:
SOMETINES(.20+Ay )i
BEG-SOME}
COMMENT SITUATICN MAY REQUIRE NOTIFICATION
TO CURRENT OPNS}
PERFORN NOTIFY-OPNS§
COMMENT? IF THREAT EXISTS, PRESENT BRIEFING}
PERFORN BRIEF-ASSESSMENT$

COMMENT: IF THREAT EXISTS, IT MAY BE NECESSARY TO ISSUE

WARNING MESSAGE$
SOMETINES(.20y ¢}
BEG-SOME}
PERFORN PREPARE 1563
END-SONE}
END-SONE

END-SCEN MAC-ROUTE-ASSESSMENT,
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PROCEDURE NAME! SCAN-QUELE SEESCNOUE . FTNSSS

ABSTRACT?
BEG-FUNC SCAN-QUELE}
COMSENT: WHEN AN OPERATION HAS BEEN SCHEDULEDs MAC IS CALLE
UPON TO EVALUATE THE DESIGNATED ROUTER
COMMEN™: THE ANALYST 15 SEARCHING THROUGH THE ALERT QUEVE
TO FIND MISSIONS WHICM HAVE BEEN ASSIGNED FOR
EVALUATION;
ALERTS
THINK(10+304A)%
SCAN}
THINK(10,30+A)$
DISPLAYS
THINK(30:90:A)§
END-FUNC SCAN-QUERE,
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PROCEDURE NAKE: PLOT-MSM SIPLTNSN, ORASS

4

c

c

4

c ABSTRACT!

c BEG-FUNC PLOT-NSNi

c COMMENT: REQUEST AND READ THE MISSION DATA}

C RETRIEVE(HO01.1/HO0142 EQ *4%)}

c THINK(10:302A)4

C COMMENT: CREATE A MAP BACKGROUND OF THE AREA;
¢ WP{LOC = HOO147)}

c THINK(2:5, )i

c COMMNENT: PLOT THE MISSION DEPARTURE POINT}
4 PLOT(sCLASS = *MSN'1)§

¢ INSERT{ » +BLOCK = HOO182)}

¢ THINK(S+10s )}

[ CORMENT: THE ANALYST REQUESTS INFO. ON ALL ROUTE
c SEGHENTSs AND OVERLAYS ONTO MAPH

4 SEARCH(1002.1,1002870 EQ HO0182)4

C BEG-SEARCH

C THINK(2:3 )3

¢ REVIEWS

4 THINK(10:30 )3

¢ SES( ¢ sTO-LAT = 100247,T0-LON = 1002874)
C END-SEARCH}

c END-SOME}

c END-FUNC PLOT-HSN,
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PROCEDURE NAME: COUNTRY-INFO SSCONINF . ORASS

ABSTRACTS
BEG-FUNC COUNTRY-1NFD;
RETRIEVE(E001.1,E00142 £Q HOOL1E7)§
THINK(10,30:4)§
END-FUNC COUNTRY-INFO,
CALLED BY: MAC-ROUTE-ASSESSHENT

CALLS? THINKy OSOLs OBIND» ODFINN» OEXEC, OFETCH

cceceecceccecccceceeecceeceeeccceceeeccceeeeecceeceeceeeececeeeccereeece

PROCEDURE NAME! SEARCH-0B SSSRCHOB, ORASS

ABSTRACT
BEG-FUNC SEARCH-OBS
COMMENT? REQUEST ALL UNITS WITHIN S00KN OF ROUTES
CSEARCH(COO01. 1/LAT = *#°,LOK = *§°+RAMGE = 5000
BEG-SEARCH
THINK(2)Sy )
REVIEWS
THINK(30,90:A)3
COMMENT: IF LOCATION OF UNIT AND WEAPON SYSTEMS HAVE
INPACT ON MISSION ASSESSMENT — PLOT}
SOMETINES(.500Ar )i
BEG-SOME}
PLOT(» CLASS = *$%)}
THINK(2+5s )3
INSERT(» +BLOCK = COO1#111B)S
THINK(2)5s )§
END-SOME}
END-SEARCH;
END-FUNC SEARCH-0B,
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PROCEDURE NAME: FIND-SYS-CAPABILITIES ~ SIFNDCAP,ORASS

ABSTRACTS
BEG-FUNC FIND-SYS-CAP}
COMMENT: ANALYST IDENTIFIES SYSTEM CAPABILITIES FROM THE
VEAPON/EQUIPNENT SYSTEMS FILE}
RETRIEVE(D0O1.1,D00141 EQ *$* AND DOO1$2 EQ *$°)i
THINK(3¢100)§
COMMENT: THE ANALYST INDICATES THE RANGE ON WAP
TO DETERMINE INPACT OM CURRENT OPNS}
CIRCLE(YRANGE = DOO1840)1
END-FUNC FIND-SYS-CAP.

PO OO0 Q0
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PROCEDURE NAME: SEARCH-EVENTS SSSRTHEV, ORASS

c

¢

C

c

¢ ABSTRACT?

C BEG-FUNC SEARCH-EVENTSi

¢ QUERY(B001.1,8001423 EQ E00182 AND BOO1#11 EQ *$°)i
4 THINK(30+3001A)5

c PAGE}
c

c

C

¢

€

[>o

THIRK(301 3004403
END-FUNC SEARCH-EVENTS.
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PROCEDURE NAME: QUERY-INDICATORS S8ORYIND.ORASS

ABRSTRACTS

BEG-FUNC QUERY-INDICATORS

COMMENT: THE ANALYST REQUESTS ALL INDICATORS
FOR COUNTRY AND QUICKLY SCANS THEM:

QUERY(FO01.1,FO0141 EQ E0O12)}
THINK(3C+150+A) §
PAGE}
THINK(304150+A)%

END-FUNC GUERY- INDICATORS,
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¢ PROCEDURE NAME: ACTIVATE-INDICATORS SEACTIND. ORASS

c

c

c ABSTRACT!

[

4 BEG-FUNC ACTIVATE-INDICATORS:

c CONMENT: UPDATE THE INDICATOR STATUSH

c NOBIFY(FOO1824 = *A*)8

[ COMMENT: THE ANALYST BAKES HARDCOPY FOR LATER REFERENCESS
t RARDCOPT 5

c THINK(5¢104}4

(o END-FUNC ACTIVATE-INDICATORS,

C

c
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C

4 PROCEDURE NAME: NOTIFY-OPNS SSINFYOPN FINSSS

c

t

t ABSTRACTS

c BEG-FUNC NOTIFY-DPNS}

c INSERT(» +BLOCK = *WATCH THIS AREA®)$

t THINK(2s5s )3

£ CHATTER OPNS-OFFICERS

C END-FUNC NOTIFY-OPNS,

[4

c

:
:
:
E
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PROCEDURE MAME: BRIEF-ASSESSMENT SESBRFASH.FTNSSS

c

4

4

[

€ ABSTRACT?

c BEG-FUNC BRIEF-ASSESSMENTS
¢ THINK(3001600+A) §

C AP}

¢ THINK(300+400:4) 4

¢ END-FUNC BRIEF-ASSESSMENT.
4

¢

CALLED BY: MAC-ROUTE-ASSESSMENT
¢
4
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PROCEDURE NAME: DISPLAY SSDISPLY. FTMSS

ABSTRACTS

THE DHIL *DISPLAY* COMMAND 1S USED TO DISPLAY AM ALERT
QUEUE ENTRY TO THE TERMINAL.  THE RTE FORMAT 1S:

DISPLAY [<alert mumber)JLINTO FORM Cuserviewd)i

BOTH ARE OPTIONAL PARANETERS) WMERE:

<alert nuaber> - THE NUMBER OF THE ALERT QUEUE ENTRY TO BE
DISFLAYED, If NOT SPECIFIED, DEFART 10
HIGHEST PRIORITY ALERT QUEUE ENTRY.

INTO FORM <userview) - PARAMETER USED BY THE UPDATE SCEMARID
T0 DISPLAY AN ALERT QUELE ENTRY INTO THE
SPECIFIED Cuserview)> FORMAT,

PO OO OO0

E
é
E
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PROCEDURE NAME: MAP SSHAP FTNSS

THE DHIL *WAP* CONMND 1S USED TO SENERATE A WAP BACKERUUND.

THE RTE COMMAND FORMAT 1S:
MAP(COORD = <geo.coords.> | LOC = <location nasedr
(SCALE = <(scaled))d

PARMIETERS ARES
COORMILOC - NUST SPECIFY EITHER COORD OR LOC (BUT NOT BOTH)
T0 IDENTEFY THE CENTER POINT OF THE DISPLAY

SCALE - OPTIONAL FARANETER WHICH SPECIFIES THE SCALE OF THE
MAP TO BE DISPLAYED, SCALES AVAILAMLE ARED 1320
135 1010 13500Ks 13250Ke 10100Ks 1350K 1323y
1:10Ks 137.5K, IF NOT SPECIFIED, DEFAULT TO 1:208
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PROCEDURE NAME: PREFARE-NSS SSPRENSS . ORASS

ABSTRACT:
BEG-FUNC PREPARE-NSG}
COMMENT: AMALYST RETRIEVES NESSAGE FORMAT AND ENTERS
APPROPRIATE DATA}
FORM AOOL.ti
THINK(S:10+ )$
ENTER(AGOLSY = *$°:A001471 = *1°,A0014190 = *SAN VARNING®s
A0018200 = *MESSAGE TEXT')j
THINK(30,80, )i
COMMENT: THE WARNING MESSAGE WILL BE ADDED TO THE DATABASE
MESSAGE FILE,THE ANALYST WILL MAKE A PERSONAL COPY
THEN ROUTE THE MES340E TO THE SUPERVISORS MLERT QUEUE}
ADDON 4001.13
HARDCOPY:
TRINK(5¢10s )3
ROUTE(LOGIN = *DIV-CHIEF®sHS6-1D = AOOLML,PRI = *1*)
SUB) = *SAM WARNING')§
END-FUNC PREFARE-HSG.

OGO OO OO0 OO0
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c

¢ FROCEDURE NAME: ALERT

4

c

C ARSTRACTS

[

[+ ALERT will sisulate an analyst diselaving nuebers and tyses

c of sessages on the alert aueue, The actual messases are not relevant.
[

[
CCLLCCCLeCereccrereeeeeroerelloleeeCelCeceCerCeeloeCCCorCceeceoeceeett
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o

c PROCEDURE NAMES THINK

4

4

[ ABSTRACT:

[

c THINK sinulates an anslust sulling over a decision. Because of
4 thiss the result is divided by the alert status. Obviouslys the
[ analyst will think less time in & crisis or war situation,

4

c

[ INPUTS NIN ~ INTEGER] Ninisus reacelime wait

c BAX - INTEGER} Maxieum wait at any tise

4 ALERT - INTEGER Alert status (142,3)
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ABSTRACT?

SCAN simulales an analust scanning throush the list of alert
pessades,

»
4
4
[
4
4
C
C
4
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PROCEDURE NAMED PLOT KSPLOT.FTNSS

ABSTRACT

THE DHIL *PLOT* COMAAND IS USED TO DISFLAY DBHS ITEMS ONTO A
PREVIOUSLY GENERATEL' MAP BACKGROUND.

THE RTE COMNAND FORMAT 1S3

PLOT([<userview>s<f1eldnaned <relord <fieldvalued [{todor>
{tieldnase®> <relop> (fieldvalue>I1rCLASS = {susbolds
[BLOCK INORLICK])§

4

€

[

<

c

c

o

c

[

c

c

c

c

C PARANETERS ARE !

c ‘userviewds<fieldnaned...{fieldvalue> - OPTIONAL SELECTION LIST

[ WHICH WHEN SPECIFIED CAUSES A DATABASE ACCESS FOR ALL RECORDS
c THAT MEET THE CRITERIA TD BE PLOTTED ONTO THE MAP.

C IF NOT SPECIFIEDs PLOT THE INFO. ASSOCIATED WITH THE RECORD
4 CURRENTLY BEING DISPLAYED,

c CLASS - REQUIRED FARAMETER WHMICH INDICATES THE CLASSIFICATION OF
o SYMROLIC DATA TO BE FRESENTED ON THE MAP

[ BLOCKINGRLOCK - OPTIONAL PARAHETER WHICH SPECIFIES WHETHER A °DATA
o BLOCK/TAG® IS TO BE AFFENDED YO EACH SYNBOL GENERATED FOR
C DISPLAY, BLOCK IS THE DEFAWRT.

[

[

o

C

o

¢

o

o

o

C

[

o

o

C

NOTE: TRIS IS THE ONLY DHIL COMMAND THAT WILL EITHER BL EXECUTED AS
A “WAIT® TINE (WHEN ISSUED WITH NO SELECTION LIST)» OR MAKE A
DATABASE ACCESS (WHEN ISSUED WITR A SELECTION LIST).

SIRRETLERTLTLRRSESBTASEASAIERELIILLLLITLLLTITINLLLLLLLLALLTLLLILEASING
SEERIBESIIILATITIILILIALLLXSSATLTALARLISITLIIALLIIRINLLLLLIATILLLILLLLS
SRE8THIS *PLOT® FUNCTION SHOLRD OMLY BE CALLED BY FUNCTIONS WHICHS$38
$383ARE ISSUING A DHIL PLOT COMMAND WITHOUT A SELECTION LISTS33833838
BEEEEEEELLLRICRLRETIRSLRANCILLLLIRSRLLAILSLILIRIALRALLCIILLLLLLILLLNG
[R3RE2 et iReetievassie il iesiseesiitntc)titivetietisittisifitestitis]
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PROCENURE NAME: INSERT SSINSERT.FTMSS

ABSTRACT?

THE DHIL “INSERT® COMMAND IS USED 70 ADD A NEV ITEM T0 THE
SPECIFIED LOCATION ON THE CURRENT KAP DISPLAY WITH A DATA BLOCK
APPENDED TO ITy OR TO ASSOCIATE A DATA BLOTX WITH AN ITEM ALREADY
ON THE CURRENT MAP DISPLAY,

THE RTE COMMAND FORMAT 1S:
INSERT([CLASS = <sumbol>3+{LOC = <valued1/BLOCK = Cvalued)

PARAMETERS ARE:

CLASS = <suabol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYNBNLOGY
CLASSIFICATION OF THE ITEM BEING ADDED 70 THE
DISPLAY,

LOC = <value> - OPTIONAL FARAMETER WHICH SPECIFIES THE LOCATION
VALUE OF THE ITEX BEING ADDED TO THE DISPLAY.
IF NOT GIVEN: IEFAULT TO THE CURRENT LOCATION
OF THE CURSOR/LIGHT PEN.

BLOEX = <{valued> - REQUIRED FARAMETER WHICH SPECIFIES THE DATA BLOCK

ceeccceccecereerececeeeeerereeeeeeecerecreereeceeeeeeeeeeeeeeecererereee
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FROCEDURE NaNE: SEB $3SEG.FTNIS

ARSTRATTS

THE DRIL "SEG" COMMAND IS USED TO DRAU A LINE SEGMENT
BETUEEN TWO POINTS ON A DISPLAY,

THE RTE COMMAND FORMAT 1S:
SEG(TFRON-LAT = <froe-latitude>s FRON-LON = <{froe-longitudedds
TO-LAT = (to-13tituded, TO-LON = (to-longilude>)s

PARAHETERS ARES

FROM-LAT AND FROM-LON ARE OPTIONAL PARAMETERS WHICH SPECIFY
THE STAKTING POINT OF THE SEGAENT YO BE DRAWN, IF NOT SPECIFIEDs
DEFAULT TO THE CURRENT POSITION OF THE CURSOR/LIGHT PEN.

TO-LAT aMD TO-LON ARE REQUIRED PARAMETERS WHICH SPECIFY THE
ENDING FOINT OF THE SEGMENT TO BE MRAWN,
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FROCEDURE NAME: CIRCLE SSCIRCLEFTNSS

ABSTRACT?

THE DHIL ‘CIRCLE® COMMAND IS USED TO DRAW A CIRCLE MITH THE
SPECIFIED RANGE AROUND AN ITEM THAT HAS BEEN IDENTIFIED ON THE
CURRENT MAP DISPLAY,

THE RTE COMMAND FORMAT IS?
CIRCLE((<fieldnanedCrelord<{value> IRLOCK(relor><valued]s
RANGE = {randed)i

PARAMETERS ARE:

(fieldnaseX{relopd<valued - OFTIDNAL PARAMETER WMICH SPECIFIES THE
ITEN ON DISPLAY WHICH SHOULD BE CIRCLED,

BLOCK<relop><value> - OPTIDNAL PARAMETER WHICH IDENTIFIES THE ITEM
WHICH SHOWLD RE CIRCLED THROUGH IT‘S {ATA BLOCK VALUE.

RANGE = <rande> - REQUIRED PARAMETER WHICH SPECIFIES THE RADIUS OF
THE CIRCLE 70 BE DRAWM, (VALID UNITS ARE NM AND KN, DEFAILY
T0 KM IF NOT SPECIFIED)

OO0 OO OO0
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¢ FROCEDURE NAME: HARDCOPY SEHRDCPY FTNSS

C

c

C ABSTRACT!

c

c THE DHIL *HARDCOPY® COMMAND IS USED TO FORMAT AND TRANSFER
C ALL OF THE CURRENT DISPLAY TQ A HARDCOFY DEVICE.

c

4 THE RTE COMMAND FORMAT IS:

o HARDCOPY

3 THE COMMAND WILL BE ISSUED AS A WAIT TIME FOR THE BENCHNARK

€ EXERCISES,

4

4
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PROCEDURE NAME! INSERT SSIMCERT.FTNSS
ABSTRACT?

THE DHIL “INSERT' CONMAND IS USED TO ADD A NEW ITEM Y0 THE
SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY WITH A DATA BLOCK
APFENDED T0 IT: OR TO ASSOCIATE A DATA BLOCX WITH AN ITEN ALREADY
ON THE CIRRENT MAP DISPLAY.

THE RTE COnriaND FORMAT 1S:
INSERT(ICLASS = <sysbol>2s{LOC = <value>}eBLOCK = Cvalue))$

PARAMETERS ARE!

€ ASS = <symbol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY
CLASSIFTCATION OF THE ITEM BEING ADDED 7O T
DISPLAY.

LOC = <value> - DPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
VALLE OF THE ITEN BEING ADDED TO THE DISPLAY.
IF NOT GIVEN, DEFART TO THE CURRENT LOCATION
OF THE CURSOR/LIGHT PEN.

BLOCK = <value> - REQUIRED PARAMETER WHICK SPECIFIES THE DATA BLOCK

CLCCCCCCereceeereeecelercleereeeoeCCorcCCeeCoreCeeoteeoreCeereoceeet

¢
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¢
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c
¢
¢
C
4
[
4
C
c
[
[
C

PROCEMURE NAME: CHATTER SICHTTER.FTNSS
1DENT? 680-007.XX
TASK MAMES ANY SCRIPT OR FUNCTIONs LIMK W/DHIL.OLB
AUTHOR? sy Me2
ABSTRACT!

THE DHIL °CHATTER® COMMAND IS USED TO SEND A COPY OF THE
CURRENT TERNINAL BISPLAY TO ANOTHER ANALYST THROUGH THE ALERT
QUEUE .

THE RTE COMMAND FORMAT 15
CHATTER <receiving LOGIN identifier> [r1<receiving LOGIN identifier>]}
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PROCEDURE NANE: NP SIANP.FTNSS

ABSTRACT?

THE DHIL *ANP‘ COMMAND 1S USED TO DISPLAY TEXT DATA
(IN A RESERVED AREA OF THE SCREEN) ASSOCIATED WITH THE SPECIFIED
ITEM/LOCATION ON DISPLAY.

THE RTE COMMAND FORMAT IS}
AMP([RLOCK <reloe> <valued | LOC <relord <valuedD)i

PARAMETERS ARE:

BLOCK - VALUE IN DATA BLOCK ASSOCIATED VITH A SYAMBOL

LOC - LOCATION OF A DATABASE ITEN (i.e.i coordinates)
*AMP()i® CAUSES ANPLIFICATION OF ITEM IDENTIFIED BY

CURRENT CURSOR/LIGHT PEN POSITION,

ACTUAL INPLENENTATION WOULD CAUSE THE RETRIEVAL OF BLOCK INFORMATION
FROM A DATARASE OR EXTERNAL FILE., THE SCHEMA DEFINITION HAS NOT
INCLUDED THIS POSSIRILITY, AND THERE ISN’T MUCH SPACE AVAILABLE...
SO» HANDLE AS A °WAIT* TIME,
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4
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PROCEDURE NAME: FORM SIFORNFTNSS

ABSTRACT?

The FORN cossand is used to diselay the tearlate
foraat for the seecified userview,

The RTE coamand forsat is!

FORM {userviewd}
This cosaand is used to disrlay 2 fors which will then
have inforsation ENTERed into it by the analwst (a sequence
of sters used to add 3 record to the database). For testing
rutrases this cossand will be executed as 2 VAIT tise.
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PROCEDURE NAME: ENTER SSENTER.FTNES

ABSTRACT?

THE DHIL *ENTER® COMMAND IS USED TO SIMULATE THE ANALYST
ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORM. OMLY THE CONTENTS
OF THE DISPLAY ARE MODIFIED — THIS COMMAND HAS NO EFFECT ON THE
DATABASE. SUBSEQUENT PRIMITIVE DIRECTIVES CONTROL THE DISPOSITION

OF THE DATA,
- THE RTE COMMAND FORMAT 1S:
-:' ENTER(<fieldnase) = v valuedr<{fieldnine) = {new valued))i
. '.:) PARANETERS ARE:
" {fieldnaned - THE NAME OF THE FIELD RECEIVING DATA
<nev valued - VALUE TO BE ASSIGNED T0 RECEIVING FIELD
. FOR THE RTE, THIS COMMAND WILL BE EXECUTED AS A *NAIT® TINE
. :: CCCCCCCCCeeceeCeerrereerelrieeteceCtCCClCCCelCloCocCeillrretrieeeeereee
:'I'
' :':' CCCCCCCCCeCCCreCCreCerreceeeCreerer et CeCCortiootCCOCCerCeorrerrrrroet
o 4
( 4 PROCEDURE NAME: ROUTE SSROUTE FTNES
C
c
" C ATSTRACT
C
o c The DHIL coasand ROUTE is used to insert messase inforsation
RS ¢ into the alert queve of an analust,
e [
4 The RTE cosmand forsat is!
4 ROUTE(LOGIN = <receiving analystds NSG-ID = {field valuedr
c PRI = <field valueds SUBJ = <field valueX)
“ ¢
. ¢ Reauired saraseters are!
.‘.;, C LOGIN — the losin identifier of the receiving analyst
.'_~' c NS6-ID — the wsd-id-code which unieuely identifies 3 sessase
[ within the datsbas
R c PRI -- the messade priotity
C SUB) - brief inforeation indicating the subJect/cuntent of
>, 4 the sessade
0 o [
- ¢
SR CCCOCCCOCCCereCereeereroreCiCreteeCeCereoereeeeCotttrCrorirereotest
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APPENDIX D. IASK INFORMATION BLOCKS (TIBS)

This appendix provides a more detailed description of the the Task
Information Blocks (TIBs) wused in generating the I&W data base. They are
important in showing what the detalled design of an I&W data base might
look like. While specific formats are somewhat arbitrary, the design gives
a picture of an overall data base which can support the I&W function as
defined by the scenarios.

Because of the amount of information contained in each TIB, only one of
them is shown in detail, in Table D-1, Other TIBs are more briefly
described in the text that follows. A full set of TIBs is contained in the
Interim Technical Report for this project.

TIB #A001, Eessage Processing Input/Output, 1is based on the format for
GENSER message traffic. It can be accessed only through its unique 1ID
code. The format for A0O01 is illustrated in Table A-1.

TIB #B001, Event Log, contains extensive information concerning
significant events. The type of event and the actors in the event,
together with estimates of source reliability and accuracy, are included.
Time and place may be used as search keys, as well as the organizations
participating in the event. Detailed identifications of personalities
participating in the event, weapons employed, and an event chronology are

included. Other associated events are cross-referenced.

TIB #C001, Order of Battle, includes standard forms for OB data. The
participating unit is identified, unit organization is described, and
information concerning location is included. Other optional information
includes unit movement information, personnel, equipment, weapon systems,
and tactics. Information concerning 1logistics, combat effectiveness, and

related personalities is also included,
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TIB#: A0O1

Functional Area:

TIB Name: Message Processing Input/Output

Purpose/Use: Based on the format described for GENSER message traffic

Related TIBs:
Access Rights:

Item Item
No. Description
+01 Header
1. Incoming message

unique ID code

+02 Format line 1
21. Validation character
22. Status of message
indicator
23. Start of message
indicator
24, Channel sequence number
+03 Format line 2
31. Communications routing
information
+04 Format line 3
., Prosign

Table D-1 Examples of Task Information Block (TIB)

Size/Access

Struct, Use

15AN Entry

14
4a

3A

3N

69AN

2A + 1 blank

Remarks

#51]1 files in
Block 1 should
be packed (no
spaces) for
display in 69
characters or
less on one
line.

#Usually not

shown.

#Display as

(Page 1 of &)
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o Item Ttem
‘: No. . Description
= 42.  Originator station
i;: routing indicator
b 43, Station serial number
()
e uy, Julian date
_ u5. Zulu time
.'\
N +05 Format line ¥4
,;Q 51. Security warning
:;ﬁ operating signal
f i 52. First letter of message
[23 security classification
FS; 53. Communications
ft% operating signal
i;; +06 Tango addressee
- 61. Special transmission
(
'{j +07 Format line 5
f 1. Action precedence
ﬁ; 72. Info. precedence
_35 73. Date-time group of
;3 transmission
iﬁ +08 Communications
ﬁ;ﬁ operating signals
‘?; 81. Signal for book message
iﬂ 82. Signal for correction
VN
R
; .' Table D-1
s
N

.............

Size/Access

Struct. Use

TA + 1 blank

5X + 1 blank

3N

4N

3A

S5A

23X

23X followed by "T"

1A + 1 blank
1A + 1 blank
15AN

3A - optional
3A -~ optional

D-1b

e, w e L e O W WA T e T e A e S

Remarks

one line as
indicated with
blanks =-- not
to exceed 69X
characters
total line.

#4+05 and +06
refer to
Format line 4
== consisting
of one or more
lines of not
more than 69

printed chars.

SMay repeat
100+ times,
Each addressee

separate line.

#lL.ine 5 may
contain
communications
operating
signals ==~
both of which
can repeat ==
but the entire
line cannot
exceed 69X.

Examples of Task Information Block (TIB) (Page 2 of 4)
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Item Item
No. Description
+09 Format line 6
91. FM
®2. Originator's name and
address
+10 Format line 7
100. TO
+11 Addressee
110. Routing indicator/
official name
+12 Format line 8
120. INFO
+13 Addressee
130. Routing indicator/
official name
+14 Format line 9
140, XMT
+15 Addressee
150, Routing indicator/
official name
+16 Format line 10
Table D=1

Size/Access

Struct. Use

2A + 1 blank
55X

2A + 1 blank

55X

4A + 1 blank

55X

3A + blank

55X

Remarks

®Line 1is
limited to 58X
8Begin line
with "FM ¥

#The symbol
"TO" appears
first line
only.
#Addressee may
repeat 500+
times.

#Line 8 begins
with "INFO "
followed by
addressees --
same
conventions as
line 7.

#Same as lines
7 and 8 ~--
first line
begins with
llxMT n

®Not used

Examples of Task Information Block (TIB) (Page 3 of &)




s e 2 st e A AFR

Itenm
No.

+17
170.

+18

180.
187,
182.

+19
190.

+20
200.

+21
210.

+22

+23

230.
231.
232.

+24
240.

Item
Description

Format line 11
BT

Format line 12

Size/Access
Struct. Use

2A

Security classification

Handling caveats

Sectional message ident.

Subject line
Subject line

Text

Message text

Format line 13
BT

Format line 14

Format line 15
Station serial number
Two carriage returus
Eight linefeeds

Format line 16
NNNN

69X

69X

2A

5X
2X
8X

LA

Remarks

®Line 11
consists of
text-boundary
symbol "BT"
only.

8Spaces

between

letters except o
for UNCLAS. RS
#Not strictly ';15&:
formatted. .

#May repeat
5000+ times.

%#Contains ]
text-boundary . ""'
symbol only. IR

#Not used.

Table D-1 Example of Task Information Block (TIB) (Page U of U)

y 4
#Same as +04 PN

;h,A.i
#Contains only _—
PNNNN", .j—f"
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TIB #D001, Weapons/Equipment Summary, provides formats for storage of
information concerning weapons of all types. Technical characteristics,
such as dimensions, weights, velocity, and range, are stored and may be
used for retrievals.

TIB #0002, Personalities, stores names, aliases, and detaliled descriptions
of persons of interest., This TIB also includes information concerning the

source and reliability of each descriptive item.

TIB #E001, Country Summary Information, contains information concerning
individual countries. Estimates of the stability and the status of the
current government are among the items included. International
affiliations and allegiances, and the general 1level of hostility, are
indicated. Data described by this TIB would be used in route determination
or in evacuation planning, where the degree of hostility of each area will

have an effect on the plan.

TIB #E002, Installation Information, includes descriptions of various
types of installations. In addition to locations, the files described by
this TIB will include activity in the following categories:
aircraft/vehicle, construction, weapons, shipping/transportation,
industrial, road, rail, and other categories., Defenses, runways, hangars,

dispersals, weapon storage, fuel storage, electronics, access, security,

and unusual features are also referenced., Primary and sacondary
units/structures are descrived. Dimensions of the installation, general
and specialized facilities, antennas, and power Sources are also included

for some installations.

TIB #F001, Indicator Lists, contains information concerning current
' indicator status. The country to which the indicator pertains, together
’ i{jn with a classification of the indicator, 1s also included for use 1in

retrieval.
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ﬁ.; TIB #G001, Collection Request, represents the standard joint Tactical Air
L Reconnaissance/Surveillance Request Form used by the analyst. In addition,

information used by the Collection Coordinator is also included.

TIB #H001, Friendly Mission Information, specifies information concerning
type of mission, date and time, location, destination, expected arrival

date and time, and details concerning the mission units and aircraft.

TIB #1001, Air Route Description, provides a general description of the

route, including the type of mission generally using the route, and

indicates weather conditions and threats on the route. Route restrictions

are also described.

TIB #1002, Air Route Segment Description, provides more detailed

information concerning individual proute segments. Descriptions and

locations of individual segments, detalls of threats, facilities located

on the route segment, and features and obstacles are listed. Navigation

alds are presented 1in detall. An assessment of the suitability of the

segment for various mission types is included.

TIB #J001, Weather Summary, describes current weather conditions in

selected localities. Information concerning general weather conditions is

included, and provision is made for severe weather warnings.
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Appendix E. GENERAL PURPOSE MONITOR

The GPM was designed to operate on DEC PDP=11/70 equipment under the IAS
Operating System. The system configuration is shown in Figure E-1.

The User Interface consists of a set of indirect command files, which the
user must execute in order to provide input. These inputs are used to
produce data buffers for use by the monitor. A series of indirect command

files can be used to specify different monitoring options, as shown in
Figure E=2:

o] MCCNMS - task names

o MCCARV -~ send/receive directives

o MCCQIO - QIOs

o MCCFLS - filenames for monitoring I/0

o MCCTEX - task execution directives

o MCCTIN miscellarc sus directives

o MCCSEW

exit, stop, and suspend directives

The user specifies the monitoring options for a monitoring session by
executing the appropriate indirect command files. A monitoring session is
then initialized and monitoring itself begins, At the end of the session,
a separate reporting task (MCCOUT) accesses the disk resident monitored
statistics to provide formatted reports on disk statisties, node use, task

statistics, directive use, and 1/0 to file names.,
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[ 1as execurive cooe ]

EMT INTERRUPT
VECTOR

END DIRECTIVE ——
SERVICE /

e
ATL SCAM -/

o 1o |
NULL TASK
g To
ATL SCAN

AL At o el ?_‘J'.. LR L A A S

USER INTERFACE

i

DIRECTIVE
SERVICE 2

MONIT

. GPM

CPMINI INITIALIZATION
MODULE

rTL“

-

l I
w
™
»
<
ot
0

END EMTTRP

EMT VECTOR

Hi

ERDEMT

1 sERVICE

NULL TASK

H

MONITD
Disk
‘__ | MCCDSK Stats
APR3 Buffer

Figure E-1 Monitor Configuration
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[HONSTR DUMMY TASK

APR

APR3]

AFPR4&

ATRS

APR6

TASK STATS
E’ECTS‘E']BUFFER TASK
G inecrives
TSE _IDIRECTIVES

BUFFER TASK
[IC—CQIO. loxo & QIOW
TSK_JBUFFER TASN

ICCFLS. |FILE TASK
TSK_|BUFFER TASK

TRAP
ORIENTED/
TSK _JINFOR/TASK
STATUS DIR
g BUFFER TASK

MO
: CONTROL DIR

BUFFER TASK

APR7 |

SUSPERD &
EXIT DIR
BUFFER TASK

HC%EEU
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USER INTERFACE COMMAND FILES TO SET
COMMAND FILES UP BUFFPER TASKS (XXX represents
a name specified by the user)

M |

MCCQ10.CMD

CRRCINE 51 o L]

et 8

“f

USER
TERMINAL

MCCTEX.CMD

MENU UTILITY
CONVERTS ASCII
TASK NAMES AND
FILE NAMES TO
RAD50 AND FORMATS
BUFFER TASKS

NCCSEW.CMD

MEN

WELCUME.CMD

NODES

Figure E-2 User Interface
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The processing time, amount of core memory use, and number of files output
by the GPM are a function of the number of options selected by the user.
Any combination of options may be selected. The GPM creates a set of
statistical files for each monitoring session that 1s conducted. Each
individual file generated contains the results of monitoring only certain
activities: a group of EMIs, certain task names, particular disk drives,
etc, Subsequent monitoring. sessions will generate a different set of
files, thus allowing the user to save historical statistics as long as
they are required.

During the Remote Terminal Emulation (RTE) tests, the GPM was used to
obtain statistics required for evaluation of the three systems under test.
The results of these tests are included in Section 12.0 of this report.
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F.1 Artificial Intelligence Experiments

This section describes potential further use of the test facility
developed during this effort. The illustrations provided here are intended
to show the manner in which the scenarios, data bases, and other
ocomponents may be applied to the evaluation and demonstration of other
systems and approaches. Techniques to be defined and described here are
termed "Artificial Intelligence®™ (AI) in the sense that they replicate,
emulate, or augment human cognitive processes,

The following examples illustrate Al techniques and potential I&W
applications:

o Pattern recognition methods may be used to identify recurring
patterns of events, for the purpose of identifying significant events or
predicting future events. Correlations among messages could be used to
form clusters of messages referencing the same or related events.

o Automatic update facilities could be provided, in which incoming
free-text messages are analyzed to provide formatted information for
update of data bases.

o Techniques for language translation may be used to provide
natural language query facilities for a data base systenm.

] Methods developed in an experimental context for question-

answering programs could be adapted to extend the capabilities of a data
base system.
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o Programs for logical inference may be employed to show the

implications of current events.

o Decision analysis systems could be used to assist the
intelligence officer in supplying evidence for a warning or other

projection.

o A knowledge-based system, containing information or procedures
derived from the practice of experienced intelligence analysts, could be
developed.

The tasks described here are intended to determine whether AI techniques

can support I&W Intelligence analysis, using data bases, scenarios, and
other software implemented for this effort.

Several types of AI have already been studied intensively for application
to the I&W enviromment. They include:

o The Advanced Indications Technology Experiment (AITE) and its
successor, the Prototype Advanced Indications System.

0 Waveform recognition techniques applied to identification of
radar and other electronic emissions.

o Image recognition methods used for analysis of aerial
photographs,

o Automatic translation of foreign language information.

o Analysis of messages for automatic dissemination,

F~2
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iﬁ The techniques and experiments represented by these developments are

$: significant applications of AI techniques to I&W information requirements,
~i: illustrating the practical importance of AI research. The purpose of the

.f‘ experiments outlined here is to evaluate additiomal AI applications, using

(\, the I&W DBM. evaluation facility.

3

ii The field of AI is not well defined, but may be generally characterized as

. the application of techniques based on human information processing,

o rather than traditional wmathematical, statistical, or computational

Zg approaches,

f: For example, 1in its early versions, AIS relied heavily on curve fitting

ol and other traditional mathematical approaches to obtain predictors of

f; significant events. The number of events, such as long-range aircraft
;j; flights, was tallied, and significant variations from the norms were

;3 noted. These provided indicators of potentially signficant changes. This

ﬂ_ early approach in AIS was a non-AI, traditional mathematical solution,

s

Eﬁ Later versions of AIS more closely resemble AI, since they use reasoning

- processes more like those of human experts. Human reasoning typically

takes the form of a conditional, if-then statement: If the Soviets launch

‘3; a satellite from Base X on a Sunday, rather than 1its normal weekday

- launch, then they have a special interest in the area under surveillance

o by the satellite. Like a knowledge-based AI system, recent experimeantal

‘; versions of AIS contain a large number of rules of this type. Typical

ij rule-oriented systems resemble human experts in relying on somewhat

:§ informal heuristics, or rules of thumb, rather than on formal mathematical

o methods of data analysis and reduction.

-fi For the purpose of the tests described here, we will use a portion of the

ﬁg EWAMS/WEIS data base (see Section 6.0). Another data base for

?} consideration would be the Libyan scenario material, using Foreign
,f: Broadcast Information Service (FBIS) sources (see Section 7.0).
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F.1.1 PRattern Recognition

Pattern recognition techniques are available in two general forms:
statistical and syntactic. Statistical methods 4include the use of the
Fisher discriminant, Bayesian classifiers (and more tractable subatitutes
for them), factor analysis and other statistical clustering techniques,
various regression methods, and other statistical approaches., Graphic
methods are sometimes combined with statistical methods, to permit the
experimenter to visualize the structure of the data, and to draw lines
between clusters of data items that appear to be distinct.

Syntactic methods are somewhat newer and more closely related to other AI
approaches. Essentially, they use production rules, resembling syntactic
rules in 1linguistic analysis or automata theory, to describe the
requirements for inclusion in a pattern class. A syntactic pattern
recognition system thus is similar to a rule-based Al system. [Cf. Paul R.

Cohen and Edward A. Feigenbaum, Handbook of Artificial Intelligence, Los
Altos: William Kaufmann, 1982, Vol. III, pp. 287-291.]

Pattern recognition and correlation techniques may be used to recognize
and classify events. An event is a change in the values associated with an
attribute of an entity. A significant event is one that requires a
response, such as further study, or issuance of a warning or other
message, Event analysis includes:

o Determination of the classification to which an event belongs.

) Clustering of messages which refer to the same or similar

events,

o Identification of common patterns or family resemblances among
related events.

] Prediction of future cvents.
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The goal of event analysis is the development of a coherent picture or
model of the event. The model might take the form of a set of statements
relating the various components of the event into a whole., To make sense

of the event, the model would include an assessment of enemy intentions

and oapabilities as related to further events. The model thus serves as
the basis for predictions and for warnings.

The following components of -event analysis were listed in the Benchmark
Test Plan:

Event correlation: locating other data records which reference
similar events, or other aspects of the same event,

Event verification: locating other records which will tend to
increase or decrease the estimated reliability of the report.

Event expansion: locating other records which contain additional
data concerning causes or effects of the event.

Event coordination: locating other records of related or similar
events,

The Benchmark Test Plan for this project stated that it was possible to
perform these operations, forming a composite or coordinated event record
in the analyst file, which contains references back to the supporting
data. It should be possible for the analyst to prepare a data record for
the hypothesized event and report concerning the event, using report
generation facilities. It should also be possible to display the
information against a cartographic background.

The first method for grouping messages will be to wuse human visual
capabilities to identify clusters of geographically related items,
Development of demonstration facilities for the I&W DBMS Analysis has made
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[ it possible to display locations of elements of the WEIS data base against
5;{: a cartographic background. A map of the selected area 1s generated at the
R ocolor graphics terminal, and message locations are displayed as colored
.\ -“

I{{; dots on the map, Using a cursor, the user can point to a dot on the map,
{. which will cause the corresponding message to be displayed on another
S

N terminal .

;Sj: The next step will be to permit the user to draw a boundary around a set

4 of messages, and to retrieve all messages lying within this area, As the
message locations are displayed, the user will be able to identify
clusters of messages that represent a single event, or a group of closely

XN
e
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Ve
«

related events.

Since the demonstration software permits an area search, this facility
SR would not require any extensive further software, but it would require
_-' some method for determining whether a message was or was not within the
;@;. boundary that the user has drawn. The simplest approach would be to
" require the user to draw the boundaries along coordinate lines and use

‘: fﬁ existing software to locate messages within this area.
YN
3 A second method for grouping messages is to identify time clusters, 1i.e.
Cj{' sequences of messages within a 1limited time period. Since time alone is
\I
‘:,i not enough to identify messages with related subject matter, this method
-‘:}f may be used in conjunction with geographic clustering. The following
; experiment would show the usefulness of this approach:
'fii The user first identifies a geographic area of interest, and requests the
f{{; system to store all messages from within this area. Next, the messages are
- sorted by time of occurrence (if they are not already in time sequence).
:i;. The system then displays the 1locations of the messages in sequence, from R
R S0
:_:f earliest to latest. This time-sequence display should give a clear picture -}}4
35}; of the development and geographical structure of an event, permitting the ]
Jwt, o]
éu?? analyst to extrapolate to future developments. The geographical pattern of ;g!m
?::' the event can be identified. R
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Another approach would identify patterns within the event descriptions
themselves, and could serve as the basis for locating related or similar
messages. The techniques described here have been used extensively for
content analysis of free-text data bases at Cornell and Syracuse
Universities,

The goal of content analysis is to identify clusters of related messages
(or other texts) within the data base, which may be presumed to deal with
the same or closely related topics. In general, an ideal cluster is a set
of items which are more highly correlated to other items in the cluster
than to any items outside the cluster, Since real clusters are seldom
ideal, clustering techniques use various compromises to obtain useful
groups of items. Each member of a group or cluster of correlated messages
is an example of the pattern that identifies members of the cluster. This

pattern can be used as the key to recognizing other potential members of
the group.

The following steps are usually performed in developing a content analysis
system of this type:

o Review data base to remove non-content words (and, or, is, but,
etc.) and to remove syntactic word endings (-ed, -ing, -s, -ment, -er,
etec.), leaving word-stems.

o Identify and discard word-stems which will not be useful for
clustering, such as words which occur only once (and thus do not correlate

with anything) and words which occur in nearly all the messages (and thus
would correlate with everything).

o For the k words remaining after this culling process, form a k x
k correlation matrix, where the more highly correlated words are those

that occur in the same messages with the same frequency.

F-7
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o For the n messages, form an n X n correlation matrix, where the
more highly correlated messages are those which contain the same words, or
highly correlated words.

(o} Form clusters of highly correlated messages, representing the
patterns that occur in the data base.,

The process of cluster formation is a non-trivial task, for which packaged
clustering routines are available., The message patterns represented by the
clusters can now be used for automatic identification of other messages
dealing with the same event 6r subject area. A fully developed pattern
recognition system might be usgd for the identification of significant

events in the stream of incoming I&W messages.

A pattern recognition system of this type could be used to perform the

four operations for event analysis described above: correlation,
verification, expansion, and coordination. A substantial software effort
is required to provide the needed correlation routines, but the existence
of the I&W DBMS analysis software can provide much of the required support

for this system.

In addition, it will be possible to obtain summary statistics from the
WEIS/EWAMS data base, particularly from the free~text portions, which
could be used to estimate the usefulness of this approach. Specifically, a
table of words contained in the free-text portions of the WEIS data base
should be prepared and reviewed to determine, on an intuitive basis,
whether statistical techniques might be valuable for
developing a system that would recognize patterns in the data. This review

correlation

should be complete enough to justify a recommendation concerning further

work in this area.

A completely different approach to pattern recognition in the WEIS data
base would use syntactic pattern recognition methods. This approach, which
is similar to that of knowledge-based AI systems, is discussed in more
detail in the last section of this report,




'.l
A

.
. .
- YRR
N P . .
’ .
»)

)
O]

n -..
LAY
. LIRS

‘

* 7
v.‘

’ l‘ l’ l.. l.

PP
IO RN
VAP BV P

‘l (] 'J ¢
R XN 4

R

it

RN
R X A
2% "0 'alala’i "

'
v e e
PR

a
o

F.1.2 Automatic Data Base Update

Automatic data base update is regularly performed at ADCOM in processing
formatted data, such as data concerning position and course of space
objects, This information is extracted and inserted automatically in the
Space and Missile OB files, The goal of this study is to determine whether
automatic data base update is feasible when the source of information is
unformatted or partially formatted data. For example, information
concerning the location of Soviet submarines might be used to update the
appropriate 0B, without analyst intervention.

In fully developed form, such a facility would review incoming messages,
such as GENSER traffic, identify the message subject on the basis of key
words appearing in the text (GENSER messages do not always include a
separate subject line), send the message to a specialized routine for data
extraction, and, finally, issue a call to the DBMS to perform the actual
updating procedure. Because of the critical importance of the data
contained in intelligence files, redundancy and internal validity checks
must be provided within the system to keep the error level within
tolerable 1limits and to reduce the possibility of catastrophic error,
which might include:

o Failure to identify update message.

o Misidentification of update message, with update performed on
wrong files.

(] Insertion of data into wrong fields, or data in wrong format.

o Cascading errors, i.e. errors in data items affecting other data
items, or growing in magnitude with each update.

o Accidental destruction of existing data.

‘
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This list is not meant to be exhaustive, but simply to 1llustrate some of
the opportunities for error in an automatic update system. Similar errors
can occur in manual update systems, but there is no information to show

that automatic updates are more or less error-prone than manual updates.

Within the context of the I&W DBMS Analysis facility, 1t is possible to
demonstrate and test automatic update procedures, using existing data
bases and the DBMSs under test. The general goal of this demonstration
would be to determine the applicability of each DBMS to such procedures,

GENSER traffic should be used if available; however, since there may be -
some delay in obtaining GENSER material, this discussion will assume that ]
the WEIS/EWAMS data base will be used. This will simplify the problem, but

it should also provide a demonstration that the approach is a reasonable "_':‘ﬂq
one; conversely, if the problem of automatic update cannot be performed g}}j
with the relatively simple WEIS data base as its source, it is likely to ;Eif
even more difficult to use GENSER or other major military data sources. {:i;

The first step in this demonstration is the use of routines to extract
information from the formatted section of the WEIS data. Tables should be
prepared showing the number of interactions between countries, the number
of hostile vs. non-hostile interactions, and the number of interactions of
each type.

Next, it should be possible to update tables automatically. A new WEIS
message is read, and the formatted sections are translated into a call to
the appropriate record in the data base, The existing value is read, the
new data item is added to it, and the wupdated value is returned to the
data base. For example, if a hostile interaction between Israel and Syria
is 4input, the program will obtain the existing number of hostile
interactions between these countries, add one to it, and return the new
value to the data base.
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;! The next step would be to review techniques for extracting data from free
;f text materials. Here, the verbal sections of the WEIS data base could be
. used. They are considerably shorter than the GENSER messages and more
{f stereotyped in format, but for that reason automatic translation would be

more likely to succeed. The procedures would follow the same pattern as
those suggested for the formatted portions of the WEIS data,

=y In this test, the problem would be to determine whether there is
sufficient consistency in the form of the free-text summaries to permit
automatic identification of hostile or cooperative interactions, and to
identify the participating countries. Given the tables of hostile and
non-hostile interactions described above, this function will attempt to
$ provide automatic updates from the free-text portions of the WEIS data

- base.

Development of the automatic update mechanism for use with WEIS data must

next be extrapolated into the substantive problem of providing an update

o U

:- mechanism with GENSER data. The question to be asked is whether this

ij approach is likely to be effective when a realistic intelligence data

» source is used. GENSER messages should be reviewed to determine:

{

, o Which messages are likely to be used as inputs to an automatic

update facility?

. o Of these messages, what fields or key words are present that ;_

{: could be used to identify and classify them? jf-

ﬁ 0 Will it be possible to design an algorithm for extraction of AL

) required data from the messages? T8

?f o Can the extracted data be used in a call to one of the DBMSs to ;i

;f; update the appropriate data base?

. R

- ) What opportunities for error are there in this process, and how T

- can the destructive effects of errors be prevented? f;f
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L2 F.1.3 Query Facilities
- i
FE;; In the original proposal for this project (Section 3.6.2) DHIL was
\ii4 described as potentially "the standard I&W data base access language."™ e,
E}_ Subsequent clarification from RADC indicated that full development of a {f!’
ﬁz} standard language was beyond the scope of the project, and DHIL was -ziﬁ
E:% tailored specifically to the job of I&W scenario development. Later, the ZE:
%:%1 orginal project plan was modified, with the approval of RADC, to eliminate _;;;
. ‘ the projected use of automatic translators from the DHIL into individual “.
fiﬁ data base access languages. The translations were performed manually. The Zj?-
fﬁi task of translating DHIL statements into forms required by each of the ﬁ;i
R DBMSs has provided a substantial fund of Jinformation c¢oncerning the o~
L requirements of a generalized data access language, and this information ?ﬁﬁ-
Eii? should be preserved as background for a design document outlining the &Eﬁ;
fj:: requirements and possible formats of the language. ﬁ:g
é{i Should the DHIL be used as a prototype for a general purpose access
:i? language, as suggested in the project proposal? Should a natural language,
;:?: such as English, be used as a lingua franca, a general language to access
-:;: all data bases? Or should some alternative be chosen? Is it even possible
g ] to develop a generalized data access language? What can AI research T
SN contribute? j%;;
s o
c A substantial amount of AI experience has gone into developing systems for :if'
._ﬂ_ understanding natural language, and for answering questions posed 1in i
iil natural language. There is no substantial evidence, however, that natural :%:i
i;f language is the most effective medium of communication between humans and Sﬂ;i
'ﬁf: machines. The following are typical arguments against the use of natural ;;‘
.é; language as a query language: E‘i
X 0 Since reliable voice input 1s still not available, natural
:f language must be entered through a typewriter keyboard, which most humans ‘i:,

Vs find difficult to use efficiently.
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o Natural language is verbose, which means that a great deal of :
N typing must be done, when a limited number of brief commands would be N
) sufficient for most DBMS purposes,

o Queries which make good sense in vernacular English may be :
misinterpreted by automatic parsing algorithms. el

o All existing natural language processors place severe SEhA
restrictions on the vocabulary and syntax of the commands that they will -

recognize. These restrictions may be extremely frustrating to human users, 1{3{21

o Syntax and spelling errors may lead to misinterpretation or 5}1fi
rejection of the command. Retyping an extensive command is burdensome for

the user. e

These objections are well known to proponents of natural language
processing, and many recent systems take them into account. Nevertheless,
it appears that natural 1language is a form of overkill for the design of
an I&W DBMS front end:

) Since the DBMS performs a very limited set of functions, it is 3}
not necessary to provide the software required for processing a large

subset of natural language. DN
o No query language permits the user to begin writing commands gk%:f
without any prior training. Since the user must be trained, it is possible :’n::“-
AR S

that a simple artificial language will require less training time and AN

effort, and will be more reliable 1in actual use, than a restricted subset Lo
of natural language.

~ -.'
o A simple query language could use mnemonics that are more easily Sy
remembered than natural language commands, given that the user is L-vf'g

permitted to write only a limited portion of the full natural language. fi"i:
That is, the user could easily forget some of the restrictions on the B
natural language processor that he or she is using.

F=-13
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These objections suggest that for trained users, working with a limited
set of objectives, the disadvantages of natural language may outweigh its
immediate appeal. A specialized query language, in which the user needs to
remember only a small number of commands, and which has a simple,
straightforward syntax, may be more easily learned, may be more easily
used, and will certainly be more easily implemented, than a natural
language processor. DHIL could be considered as a prototype for such a
language.

These doubts concerning natural language, however, should not be taken to
be a rejection of all work that AI has completed in the development of
question answering systems. On the contrary, some of the most important
and interesting work that AI has done has been the analysis of user
questions and the presuppositions that users bring to a system. [Belnap,
Nuel D,, Jr., and Steel, Thomas B. Jr., The Logic of Questions and
Answers, New Haven:Yale, 1976; Lehnert, Wendy G., The Process of Question
Answering, Hilladale, N.J.: Lawrence Erlbaum Associates, 1978.] We should
attempt to see how this AI research can contribute to the design of a

user-oriented query language.

We have two possible goals for research in this area:

° Development of DHIL on the basis of experience in translation
into DBMS languages. Development could mean scuttling DHIL as it currently
exists and designing a new user language,

o Application of AI research in the 1logic of questions and
answers, specifically in the problem of supplying information that better
meets the user's needs.

In support of the first gos v hould be certain that we maintain
adequate records of the ta lating DHIL statements into the
formats required by each ot - JBMSs, Records should indicate
difficulties in translation, wuseful additional commands, problems in

Ay




syntax, ambiguities, and other information. The goal is to provide a fund
of experience that can be used in designing a general purpose language for

automatic translation.

In addition to its work in natural language processing, AI can contribute
to the analysis of queries to provide more adequate responses. The

following items are typical -of the problems that AI considers:

o It should not be necessary to repeat a query in full, when it is

closely similar to the preceding query. The analyst asks: "What 1is the

displacement of the Krupny class destroyers?," and receives an answer from
the system. Instead of repeating the full query, the analyst should be
able to type simply: "Kanin?" with the system filling in the remaining
information from memory.

o When the system fails to produce a hit, it should automatically
broaden the area of the search until a hit is found. When performing a

circle search, retrieving all items within a specified geographic area,

the system should be able to expand the area when no hits are found, or
when the analyst 1s not satisfied with the results.

o When searching for names, near-misses should be available,

because of variations in spelling conventions. This facility 1is

particularly important in searching for names which have been transcribed

from interrogations and other verbal sources, where the transcribed

spelling may vary from the standard,

These examples are well within the state of the art and, in fact, are

implemented in some experimental data base systems. Within the scope of
the I&W DBMS Analysis facility, the question will simply be whether

'''''''''''
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advanced systems of this type will be available to users of the DBMSs
under test. Questions like the following should be asked:

) Does the user have to specify all information in explicit form,
or does the system make assumptions concerning the user's implicit
information requirements?

o Does the system attempt to correct the user's spelling?

o If a syntax or spelling error is detected, does the user have to
retype the entire query or command?

o Is there any sense in which the system learns from the user?
For example, 1f the user always accesses the same file, will the system
learn to open that file automatically? If the user frequently enters the
same command, can that command be saved and reentered, or does the user

have to retype it every time it is used?

o Does the DBMS permit abbreviated command syntax or spelling?
Facilities like these have become so familiar that it seems exaggerated to
call them "artificial intelligence.” Nevertheless, they have grown out of
Al research and are typical of practical applications of Al.

An AI system attempts to "understand"™ the user's query, which means that
it 1identifies the presuppositions and implications of the query, going
beyond what the user has specified explicitly. If the user asks, "How many
Soviet fishing vessels are in the Bering Straits?," the system should be
able not only to perform the required geographic search, but also to give
more than a simple answer, "none," or "16" or ™23." It should be able to
say, "None, but there are 18 within 50 miles of the Straits,"™ or "None,
but there are 3 submarines in the Straits,” or "None, because the Straits
are frozen over,." The system "understands"™ that the user is interested in
identifying threats in the Bering Straits area, and it provides the user
with enough information to meet this implicit goal.

F-16




F.1.4 Logical Inference

Theorem proving techniques have been sufficlently developed to permit the
design of practical systems which depend on 1logical inference. Methods
developed over the past twenty years extend far beyond the use of simple
theorems to prove formulas in a logical calculus. For example:

) An approach to automatic computer programming uses theorem
proving techniques to generate programs by "proving" assertions about the
programs. The resulting proof is the required computer program.

o Instructions for the control of robots are generated by
"proving® the result of their actions. The proof 4is a list of actions
required to obtain the result.

In short, automatic theorem proving has practical applications, in
addition to its theoretical applications in formal logic. (In fact, the
practical applications may have greater long-term g&;niticance than the
work in abstract logic, where one well-known result == that there is no
effective decision procedure for first-order predicate logics -- places an
absolute theoretical limit on any theorem proving algorithm.)

Within the context of the 1&W DBMS test facility, this research should
focus on the question of meeting I& analyst requirements in conjunction
with the DBMSs under test:

0 To what extent can theorem proving techniques improve the
quality of the information that the I&W analyst can extract from an I&W
data base?

Although modern theorem proving techniques have grown very complex, they
tend to use an approach that we all learned in elementary logic classes:
the wuse of truth tables. All possible combinations of truth values are
generated to determine the conditions under which an assertion is true or

F=-17




—~ false., If a set of assertions cannot all be true simultaneously (that is,
;i{ if they "clash"), then one of them must be false. The goal of automatic

theorem proving is to develop efficient methods for testing large numbers
b of complex assertions for clashes.

One application to I&W would be to test the assertions contained in a data
base to locate anomalies or inconsistencies. This would require a
consistent coding of WEIS data in a format that could be translated into
the logical notation wused in theorem proving systems., In an experimental
system, the data could be reviewed to identify errors, anomalies, and

changes over time,

Another potential application would use theorem proving techniques for
locating significant events, such as threats. The threat would be entered
as the conclusion of a logical deduction, and the system would be required
to prove that the threat exists. The proof sequence would provide the
evidence required in the analyst's report. Development of this approach
could make a significant contribution to I&W DBMS analysis and evaluation.

Some related approaches are discussed in Section 15.6 of this report.

F.1.5 Declaion Analysis

Decision analysis 1s based on a well=defined set of statistical methods
for selecting among options, using assessments of the probabilities of
contributing events, conditional probabilities (the probability of A,
given that B occurs), and the expected gain or loss for each outcome. The
approach is usually tied to Bayes' theorem, a formula for the relations
among the probabilities,



Decision analysis systems have been widely advocated for use in major
business, industrial, and military applications, although there have been
v difficulties in securing accurate assessments of the large number of
probabilities required for practical use., Much of the current work in this
area concentrates on the user interface, attempting to make it easier to
secure probability assessments from persons who are knowledgeable in the
subject matter but who are not expert statisticians,

e
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Military intelligence analysis requires more effective methods for dealing
with uncertainty in the information which it processes. Messages arriving
at an 1intelligence center may be based on defector reports, prisoner
interrogations, intercepted communications, and many other sources of
information which may be intentionally deceptive. Electronic sensing
devices, infrared sensors, and photographic equipment have finite 1limits
of resolution, and the objects or events that they detect may be
- misidentified. Even when all available information 1is accurate, a

VR B e B R

o

potential enemy may change strategy or tactics at any time, in directions
which are unpredictable even in principle. In short, intelligence

information is always uncertain to some degree.

. Although there has been some research in the measurement and reduction of
uncertainty, there 1is no effective standardized method of measuring

s

uncertainty or of combining uncertain information from heterogeneous
sources. Decision analysis has been proposed as an effective technique for
dealing with uncertainty, but it has not been widely used for this
: purpose. Instead:

o Intelligence is often reported with vaguely defined phrases like
"it is believed that™ or "it is somewhat probable that," which do not

2t

> provide decision makers with enough information to support any clear
; conclusion,
.

o In some instances, two five-point scales representing accuracy
-f and reliability are used; but research has shown that these scales are
- difficult to interpret reliably.
q
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o Alternatively, numerical assessments are included, like "“there
is an 80 percent probability that®™ or "it is 60 percent 1likely that,"
where the numbers often represent intuitive estimates, rather than
fully-supported assessments.

The use of sophisticated mathematical or statistical techniques can hardly
be justified for information of this quality.

The contribution of decision analysis is in providing back-end processing
for assessments of uncertainty. The Bayesian model is an effective method
for combining probabilities from various sources to obtain overall
probability assessments. In some instances (MYCIN is an example) rough
numerical measures may be used, rather than well-defined probability
assessments, because of difficulties in using Bayesian statistics with
large data bases.

The major focus of current research, however, 1s on the front end, the
user interface. The user may fill in blanks to create the probabilities
and the tree structures required for full analysis. The user may return to
earlier portions of the tree to correct faulty probability assessments,
until a point is reached at which the decision structure is fully
analyzed.

An area for research supported by the I&W DBMS analysis facility would be
methods for attaching probability assessments to existing data. When
information is retrieved under the DBMS, 1is there any effective way in
which the user can determine the reliability or accuracy of the data? Does
the DBMS have any way of dealing with uncertain or unreliable data?
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The question is important, because the DBMSs typically accept data as
acourate. In most applications, such as commercial or financial data
processing systems, there is no provision for probabilistic information. A
bank, for example, would never want to say, "There is an 80 percent
probability that Jones still owes $1200 on his automobile loan.® While
there will inevitably be errors in data collection or entry, they do not
include the type of uncertain information that is always present in
intelligence data bases. For this reason, commercial DBMSs do not normally
provide a capability for dealing with uncertainty.

Conceptually, it would not be difficult to include a field which would
indicate the probability or the degree of uncertainty in I&W data. Since
this information is rarely accurate to more than one digit at best (an
exception would be sensor reports, where the accuracy of the sensor has
been accurately determined), one byte would be more than sufficient to
hold the probability assessment.

The more important question is the development of methods for making
better use of uncertainty assessments. Often, they seem to function
largely as hedges, to protect the analyst in case of error. If the analyst
has saild, "It is somewhat 1likely that Israel will attack Lebanon within
the next week,” then he or she cannot be accused of error, no matter what
happens.

In the field of weather prediction, scoring rules are available to measure
the accuracy of forecasts. When a weather forecaster announces, "There is
a 40 percent chance of rain tomorrow,"” the scoring rule provides a
statistically valid way of measuring the degree to which the forecast was
right or wrong. The theoretical basis for these scoring rules has been
extensively developed and is widely used for rating weather predictions.
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There is no equally well developed theory for intelligence estimates, for
a number of reasons:

o Intelligence analyses rarely have the kind of all-or-nothing
confirmations that are found in forecasts of rain or snow. For this
reason, it may be difficult to tell whether an intelligence analysis is
confirmed or unconfirmed.

o Where weather forecasts are repeated hundreds or thousands of
times, and thus can develop an adequate statistical basis for evaluation,

intelligence estimates tend to be one-of-a-kind.

o While weather predictions have no effect whatever on the actual
weather, the predictions of intelligence analysts can (and should) lead to
actions which will affect the outcome, If an analyst predicts an enemy
attack, the action of preparing for the attack may lead the enemy to
change its plans, falsifying the prediction. This negative feedback effect
may make 1t difficult to determine whether an intelligence analysis is

right or wrong.

o In any case, little systematic work has been done in reviewing
intelligence methods to determine which methods are most effective. There
have, of course, been major studies of intelligence analysis in limited
critical situations, such as the Pearl Harbor attack, but these studies do
not consider the routine, day-to-day work of the I&W analyst. Without
evaluation of pasat work, it is difficult to determine which types of
analysis get the best results.
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An extensive study of I&W analyses, with recommendations for the treatment
of uncertainty, would be required for a full analysis of this problem. A
less ambitious goal would be simply to determine whether there is some
method, within the capabilities of current DBMSs, to indicate the
uncertainty or probability of error in the data base,

It should be emphasized that this problem is not the same as the problem
of maintaining data base integrity, which is essentially a problem for the
DBMS (preventing accidental destruction of data, ensuriny, that all data
remain accessible, avoiding inconsistencies in redundantly stored data,
etc.) The problem we are considering here is that of uncertainty within
the data items themselves, rather than possible errors in data management.
The goal of the suggested experiments would be to determine whether
uncertainty can be represented effectively within the data base.

F.1.6 Knowledge-Based Svstems

Here, as in other paragraphs in this section, it is essential to
concentrate on systems and methods which can actually be used by analysts
working in the field, rather than on purely speculative systems of the
distant future. Very recent results (since 1980) have indicated that AI
has come out of the laboratory and into the real world. AI's practical
importance has been signaled by the extensive commitment of corporations
like Schlumberger and Texas Instruments to AI approaches in geological

analysis for petroleum exploration, among many other examples.

A Knowledge-Based System (KBS) 1s essentially a compiler where the
knowledge takes the form of rules or procedures, or a data base system
where the knowledge is introduced as a 1list of facts. The KBS itself
simply provides the software for effective access to knowledge. Knowledge
is typically gathered from experts, who describe the heuristics or rules
of thumd that they use for arriving at conclusions. Such a system is

sometimes called an "expert system."
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Some KBSs have been developed for specialized problem areas, such as
medical diagnosis (MYCIN) and speech understanding (HEARSAY). These two
systems have been generalized to permit them to be used with other types
of knowledge. Other systems have been built from the start as the
framework for general purpose KBSs, The Knowledge Representation Language
(KRL) is an example of an approach to rapid development of a KBS, using

expert knowledge as its base.

The line between KBSs and DBMSs is not sharply drawn; in fact, many of the
DBMSs have capabilities which are comparable to those of KBSs., One
direction for research would be to determine which of the well-known KBSs
-- MYCIN, HEARSAY, etc. -- would be most useful in I&W analysis., Such a
study would show the way in which advanced systems might be adapted to the

operational environment.

Another approach would be to ask what facilities, comparable to advanced
AI facilities, now exist in operational DBMSs, which are capable of
handling the 1large data bases and rapid computation required by I&W

analysts.

What capabilities might be included in a DBMS which would give it the
flexibility and power of an AI system? Here are some examples (including

several suggestions made earlier in this section):

(o} Access to multiple data bases 1in varying formats. A relatively
small I&W center has more than 30 data bases available. At another center,
a recent inventory included more than 100 data bases, some of which are
very large. Each of these collections of data ic stored in a different
format, and is accessed in a different way. It should be possible to

simplify access to data bases in different structures and formats.
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- (o] It should be possible for an analyst, using a single, very
,%: general query, to obtain information from any one of these data bases,
= with the system selecting the proper source, Moreover, it should be
R possible for one data base system to query another system when information
: is required, and combine the data extracted from more than one system to

formulate an appropriate response to a single query.

o At no point should the user be forced to learn a new access

language, or to devise a complex search strategy for obtaining information

- when it is needed.

o An essential task of I&W intelligence analysis is the detection

and identification of anomalous events. From the time of Alexander the

;Q Great, military strategy has emphasized the need for surprise -- this is,

for performing precisely those actions for which the adversary is

unprepared. A self-organizing system will be one which rapidly reorganizes

its structure to take account of anomalous events and to reduce the

K likelihood of surprise. In addition to responding to time-tested

indicators of potentially significant events, it will locate areas of

emerging interest -~ meetings of high-level Soviet scientists, for

-f example, or an increase in satellite surveillance ~- even when these

developments have not been pre~programmed by the analyst as potential

indicators.

o Existing DBMSs are often difficult to use. Briefly-trained

WhT

personnel on relatively short assignments cannot be expected to become

- computer experts. The use of many systems, however, requires that the

analyst become virtually a computer programmer in order to obtain required
information. An intelligent DBMS should make it possible for the analyst
to enter a query in a simple, easily-learned language. When the analyst

has become familiar with one set of techniques, it should not be necessary

;‘ to learn a new accessing language with each new data base, but to continue
to use the language and techniques which have already been learned.




o The system should anticipate the wuser's needs., Rather than a

“

ﬁ*‘ simple ®yes"™ or "no" in response to a query, it should be able to provide
the reasoning behind its response; it should be able to Jjustify its
answer,

ff;: o It should, moreover, be able to provide near-misses; if the user
. asks, "Are there Chinese tanks in Vietnam?," it should be able to reply,
"No, but they're five miles from the border." Such facilities are now
avalilable only on Al systems with very small data bases, It should be
possible to make them available for very large, complex data bases, like
those encountered in intelligence applications.

o The intelligence community today is becoming increasingly aware
of the need for quality control. Intelligence production is a difficult
job, and the development of more effective techniques requires an
assessment of the results of past intelligence products. Although the
popular press has publicized some of the successes and failures of the
intelligence community, what 1s required is a careful, day-by-day
assessment of intelligence production, in order to provide the feedback
required for improving intelligence methods. An intelligent DBMS will be
self-assessing. It will provide techniques for reviewing past performance,
comparing earlier predictions and estimates with the actual outcomes, and
locating the areas in which failures have occurred., It will assist in
locating the techniques or indicators which have been successful. It will
learn from past experience. Such systems have long been a goal of Al
research; similar techniques should now be applied to the assessment and
improvement of operational systems for the I&W analyst.

o

P A

5 f.:).rf"
R AT L

------

. .
-----
. o,

“~



.

l.l..

T s

.
» s

o Statistical methods for trend analysis, curve fitting, and other
analytic techniques for the support of I&W have been developed. While many
of these systems are extremely sophisticated, they have also proved to be
difficult to use, particularly when the users have 1little background in
the statistical methods involved. An intelligent DBMS should make it
possible for a user to indicate a general problem or area of concern, with
the system itself selecting the statistical methods, or other approaches,
which are appropriate for the data. For example, the chi-square statistic
should be used to determine whether the differences among certain
measurements are significant, providing that the sample size is large
enough, and that other constraints upon the data are met. For other
applications, a nonparametric test may be used. But the I&W analyst should
not have to be concerned with the subtle differences among the various
statistical measures; the analyst should not even have to recognize that a
statistical measure should be used. The system itself should be capable of
making these choices, based on the characteristics of the data and the
information requirements of the problem at hand.

This list represents a selection of the advanced facilities that I&W
analysts could be given in a system which incorporates AI techniques, The
I&W DBMS Analysis facility provides an enviromment in which such systems
can be tested and demonstrated,

F.2 Data Base Machine Experiments

This section includes two subsections describing possible tests and
demonstrations of data base machines:

o The first set of experiments outlines Remote Terminal Emulation
(RTE) tests for a Data Base Machine (DBM).

o The second set uses the I&W DBMS facility for test and
evaluation of a DBM for distributed I&W applications.
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The purpose of this section is to provide concrete i1illustrations of the
manner in which the I&W DBMS evaluation facility could be applied to
further tests in support of I&W intelligence analysis.

F.2.1 RIE Teata of Data Base Machine

Data base machines have been introduced as potential replacements for
software DBMSs. The purpose of this set of tests is to provide direct
comparisons of the performance of an existing DBM through the use of
benchmark tests developed for evaluating DBMSs,

Data base machines appear capable of offloading the data base management
functions from a general-purpose CPU to a specialized processor, with a
resulting increase in processing efficiency, as measured by such factors
as response time, throughput, costs, and storage efficiency (i.e. disk
space required for a given volume of data, disk I/0 requirements for a
sequence of accesses, etc.) These advantages may or may not be apparent in
application to I&W intelligence data processing.

Experiments would include testing of a DBM, such as the Britton-Lee
IDM=-500, using the 1I&W DBMS scenarios, monitors, and data bases. The
primary software development would be the adaptation of the scenarios and
data bases for operation on the data base machine,

The I&W DBMS Analysis has provided measures of performance of three DBMSs
against a set of scenarios. The outcome of this analysis is a 3set of
performance parameters of the DBMSs, establishing a baseline against which
performance of the DBM may be measured. To obtain these performance
measures, the I&W DBMS Analysis has developed scenarios, data bases,
drivers, and other software which can support testing of the DBM, Thisa
effort would use the results of the tests of software DBMSs, together with
software developed for those tests, to determine whether the DBM provides
a significant advantage for I&W data processing.
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The first task would be the design of Remote Terminal Emulation (RTE)
tests of the data base machine, developing software as needed to oconvert
existing scenarios and data bases into formats required for inputs to the
data base machine. The scenarios should be identical in structure to those
previously used for testing software DBMSs, The goal of this task is to
provide data which are comparable in form to the data obtained from the
earlier tests of software DBMSs,

RTE tests would then be performed, providing performance statistics for
the DBM., At least the following measures of performance could be obtained:
response times, retrieval times, CPU times, overall (clock) times, number
of disk accesses, disk head movements, and number of I/0 requests
proocessed,

A Live Test Demonstration (LTD) c¢ould also be prepared and executed. The
purpose of this test would be to obtain qualitative factors which were not
measured during the RTE, and to provide the basis for a demonstration of
DBM capabilities. Such factors as ease of use, comprehensibility of the
user language, time required for data preparation, and other human and
qualitative factors could then be determined.

A weighting of evaluation Cfactors, to ensure that the most significant
features are given proper emphasis, would be prepared and applied to the
results of the tests. These factors would be compared to identical factors
obtained from the software DBMSs.

F.2.2 Diatributed Rata Base Machine Evaluation

Recent emphasis on distributed data bases and distributed computer
processing in the I&W environment has raised questions of survivability of
such systems. Traditionally, survivability has required the development of
redundant facilities, at the cost of more than doubling hardware
requirements. Data base machines may provide the basis for a lower-cost
approach by eliminating the need for duplicating general purpose
computers, through the use of specialized backup facilities for data base
systeas.
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This project would develop designs for distributed I&W analysis facilities »ﬁjfﬁ
using offloading  ocapabilities of data base machines for .
cost-effectiveness. Performance tests of a data base machine will be
required to detersine design parameters.

The project would include testing of a data base machine, as well as
development of generalized system specifications for a distributed I&W
data system. A detailed simulation employing data bases and procedures
similar to those employed in the I&W environment would be required to
determine design parameters.,

It would begin with a study of survivability requirements for distributed
data bases in the I&W environment. At least the following problems would
be characterized and quantified: data volatility, data Dbase size
requirements, site locations, minimum transmission rates, security
requirements, cryptographic transmissions, data integrity and consistency
requirements. A detalled specification of I&W survivability requirements,
as applied to distributed data base systems, would be the first product of
this research.

An initial survivable system design could then be prepared, indicating
those features and performance parameters that would be required to ensure
a stated probability of survival of a I&W distributed data base under
stated conditions of threat. The purpose of this initial design would be
to identify performance requirements for hardware support for a survivable
systeﬁ.

A test plan would then be prepared. The I&W DBMS scenarios, data bases,
monitors, and other software would be available for the tests. The purpose
of the tests would be to obtain detailed, verified information concerning
hardware performance for use in final system designs.
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Following approval of the test plan, the tests would be carried out in
acoordance with the plan., Tests might include comparisons of performance
of the DBM against performance of a general purpose computer system, to
determine whether there were gains in performance and improved
cost/performance ratios obtained through the use of the DBM. Problems
identified during the initial study phase would be specifically addressed
and potential solutions would be proposed and doocumented.

A report, including verified performance data, would then prepared
indicating the applicability of a DBM to I&W distributed data bases, with
emphasis on provisions for survivability. The report would include a
reconmendation based on the initial requirements study and on performance
testing, concerning the contribution of specialized data base machines to
the solution of the I&W survivability problem.

F.3 Knowledge Based Processor

The purpose of this section is to illustrate the type of research that
might be supported by the I&W DBMS Analysis facility delivered to RADC at
the conclusion of this project. This section will outline the goals and
design constraints that are apparent at this time in the development of a
general Knowledge Based Processor (KBP).

The KBP 1s intended as an interface between the user and a DBMS, This
means that the commercial DBMS can be employed for storage and retrieval
of data, and for many of the other functions that would ordinarily require
detailed programming. On the other side is the interface with the user,
who enters commands and queries. More importantly, the user suggests rules
for the KBP to use in generating calls to the DBMS, The KBP accepts,
stores, and processes these rules.
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In this illustration, the user interface is not a "natural language"
processor. This design decision 4is intended to serve two purposes: First,
it relieves the developers of the task of designing and developing a
natural language system, which is peripheral to the goals of DBMS
analysis, extremely large, and quite risky (i.e., it might not work).
Second, there 1is no convincing evidence that natural language is better,
within the bounds of the tasks for which the KBP might be used, than a
simple set of codes. The user can learn to use the codes just as quickly,
and with as great a facility, as he or she can learn the constraints and
conventions of any "natural language® processor that can reasonably be
provided. For these two reasons, it will be assumed that the user language
is a fairly simple set of commands, similar to SEQUEL.

Another design assumption is that a relational data base system will be
used. This assumption is consistent with the recommendation of ORACLE in
the I&W DBMS Analysis.

The KBP would use the scenarios developed for the I&W DBMS, together with
the data bases that support them. In the end, the KBP is intended to be a
generalized structure that would permit the storage and processing of
rules for any type of data base, for any reasonable application; but the
I&W software would provide a wide range of subjects which can be used for
test and demonstration. It seems better to use existing material when the
alternative would be to write new scenarios and data bases for

demonstrations, which would be no more general than the I&W materials.
The following design components, then, would be used to support the KBP:
o Scenarios from the I&W DBMS Analysis.
o Data bases from I&W, at least for some initial tests. The
general forms (i.e, the TIBS) would be more valuable than the
data bases themselves, for the purpose of describing what the

KBP would do.

o A DBMS operating under an existing system,
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F.3.1 Ihe Command LAnguage

The format of the command language is taken to be SEQUEL-like. When the
user types SEQUEL commands like:

SELECT S#,STATUS
FROM S
WHERE  CITY='PARIS'

The KBP recognizes them as legitimate SEQUEL commands and simply passes
them through to the DBMS without processing. Responses from the DBMS to
the user are also passed through, without processing. In other words, a
user could use the DBMS in the normal way, without even knowing that the
KBP functions were there.

Error handling would depend on the command., SEQUEL errors would be handled
by the DBMS, and the KBP would have its own set of error handling
procedures. Obviously, if a KBP command accidentally gets transmitted to
the DBMS, or vice versa, it may be hard for the user to understand what's
gone wrong.

The real work that the KBP does is to generate queries in SEQUEL, which it
submits to the DBMS, and to intercept responses from the DBMS for further
processing.

F.3.2 Implementation Language

The suggested language for implementation is C. Typically, artificial
intelligence systems are implemented in some version of LISP, or in a
LISP-based language like PLANNER. However, implementing the KBP in C would
enhance its portability, at the possible expense of its ability to use
existing AI programs,
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F.3.3 Rulea

What the KBP would do would be to process rules, Specifically, the user
would enter a number of rules, representing "knowledge,” over a period of
time. These would be saved, probably by making use of the DBMS to allocate
and store them like any other data file,

The rules would then be accessed by the KBP, which would retrieve them
from the data base into a temporary file, and use them to perform
specified operations. Typically, this means comparing data items against
each of the rules, determining whether they match the elements of the
left~hand side of the rule, and carrying out the designated operation if
there is a match.

For example, suppose that a rule states: "If there are troop maneuvers
when the commander is present on the battlefield, there is a high
likelihood of attack."™ This rule generates a query to the data base,
asking for the location of the commander whenever a troop maneuver is
reported., If the commander's location is sufficiently close to the
maneuver, a potential alarm is generated. The analyst then has the
opportunity to review the potential alarm.

One problem will be to determine when to attempt the search. Clearly, once
the KBP has generated a search for a specific item in the antecedent (the
left-hand side) of the rule, there is no need to search for the same item
again., It should not keep searching repeatedly through the same data. The
search should be performed only when it is needed.

This suggests the need for demons that watch over new entries to the data
base. A demon is a mask or matcher, which is applied to the stream of data
entering the data base., When a data record is matched, a procedure is
initiated, which performs some pre-specified job. Typically, the job would
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be: to carry out an additional search of the data base, to ocompare the
results with results obtained by some other demon, to send a message to
the terminal, or to do whatever else has been specified by the rule.

F.3.4 Data Structures

The data structure suggested for this implementation is not the usual
network structure used by AI systems. Instead, a relational data base 1is
used, This should mean a far less complex structure, and probably a less
fragile one, than those usually used. The data bases that I&W analysts
will be working with are more volatile than typical AI data bases.

Semantic nets are frequently used as a means of representing relationships
and dependencies among data items in typical knowledge representation
schemes. If a relational structure is to be used there should probably be
some way of showing hierarchical and network structures, if the system is
to be built on traditional AI procedures.

F.3.5 Demonstration

For an effective demonstration, there must be a set of rules for the
system to exercise. Perhaps 100 rules will be needed for an initial
demonstration., They might be obtained by tracing through the scenarios and
identifying the reasoning processes that are used by the analysts in the
scenarios. A place to start would be the Libyan scenario described in
Section 7.0, which contains geveral examples of the analyst's reasoning,

The KBP described i1in this section illustrates the way in which the test
facility developed for the I&W DBMS Analysis may be used to support test,

analysis, evaluation, and advanced research in support of intelligence
analysts.
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